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Thermo Nutech i FEB 14 2000 Bechtel Hanford Inc.
W.0. No. N9-09-157-7216 EDMC SDG H0539

Case Narrative

1.0 GENERAL

Bechtel Hanford Inc. Sample Delivery Group H0539 is composed of two solid (soil} samples
designated under SAF No. B99-078 with a Project Designation of: 200 Area Source
characterization-200-CW-1 QU.

The samples were received as stated on the Chain-of-Custody document. Any
discrepancies are noted on the TNU Sample Receipt Checklist. Results were faxed to BHI
on November 4, 1999 (Technetium, Gamma Scan, Total Uranium and Tritium}, November
12, 1999 (Americium-241, Neptunium-237, Isctopic Plutonium, Isotopic Thorium and Total
Strontium) and November 15, 1999 (Nickel-63).

2.0 ANALYSIS NOTES

2.1 Gamma Scan Analyses
No problems were encountered during the course of the analyses.

2.2  Total Strontium Analyses

No problems were encountered during the course of the analyses. A recount was
performed on the QC blank.

2.3  Americium-241 Analyses
No problems were encountered during the course of the analyses.

24 Neptunium-237 Analyses
No problems were encountered during the course of the analyses.

2.5 Isctopic Plutonium Analyses
No problems were encountered during the course of the analyses.

2.6 Isotopic Thorium Analyses
No problems were encountered during the course of the analyses.

2.7 Technetium-99 Analyses

No problems were encountered during the course of the analyses. Positive Tc99
activity greater than the sample MDA but less than the RDL was detected in the QC
blank.

2.8 Total and Isotopic Uranium Analyses
Isotopic Uranium was to be ordered by BHI after reviewing data from the Total
Uranium testing. No Isotopic Uranium analysis was requested. No problems were
encountered during the course of the analyses.



29  Tritium Analyses
No problems were encountered during the course of the analyses.

210 Nickel-63 Analyses
No problems were encountered during the course of the analyses.



TMA/RICHMOND

SAMPLE DELIVERY GROUP H0539
SDG 7216 Client Hanford

Contact Kevin C. Johnson SAMPLE SUMMARY Contract TRB-SEB-207925%

Case no SDE HOG3%

LAR CHAIN OF
CLIENT SAMPLE ID LOCATICN METRIX LEVEL SBMPLE ID SAF NO CUSTODY COLLECTED
BOWBT1 200 B pond (BB758) >15' SOLID N909157-01 B99-078 B99-078-122 09/20/99 09:50
BOWBTZ 200 B pond (B8758}) >15' SCLID N905157-02 B99-078 B%9-078-122 09/20/99 11:40
Method Blank SOLID N909137-04 B9%-078
Labh Control Sample SOLID N9Q9137-03 B99-078
Duplicate (N3%09157-01) 200 B pond [BBTS8) »15° SOLID N909157-05 B9%-078 09/2¢/99 09:50
Lab id TMANC
Protocol Hanford
SAMPLE SUMMARY Version Ver 1.9
Page 1 Form DVD-CS
SUMMARY DATA SECTION Vergsion 3.06 :
Page 3 Report date 11/15/9%




SDG 7216

Contact Xewvin €. Johnson

CHAIN QF

TMA/RICHMOND

SAMPLE DELIVERY GRCUP HOG39

QC SUMMARY

Client Hanforéd

Case no SDG HO539

Contract TRB-SBB-207925

¥ SAMPLE BASIS DAYS SINCE LAR DEPARTMENT
QC BATCH CUSTArY CLIENT SAMPLE ID MATRIX SOLIDS AMOUNT AMOUNT RECEIVED COLL SAMPLE ID SAMPLE 1D
7214 Method Blank SOLID N905137-04 7214-004
Labk Control Sample SOLID N909137-03 7214-003
7216 BS9-078-122 BOWBT1 SOLID 95.7 05/22/99 2 N908167-01 7216-001
BOWBT2 SOLID 95.5 09/22/99 2 N909157-02 7216-002
Duplicate (N909157-01) S0LID §5.7 09/22/99 2 NS09157-05 7216-005
Lab id TMANC
Protocol Hanford
QC SUMMARY Version Ver 1.0
Page 1 Form DVD-0S
SUMMARY DATA SECTION Version 3.06
Page 4 Report date 11/15/99




SDG 7216

Contact Kevin C. Johnson

TMA/RICHMOND

SAMPLE DELIVERY GROUP H0539

PREP BATCH SUMMARY

Client Hanford

Contract TRB-SBB-207525

Case no SDG_H0O5389

PREPARATION ERROR PLANCIIETS ANALYZED QUALI-
TEST MATRIX METHOD BATCH 20 ¥ CLIENT MORE RE BLANK LCS DUP/CRIG MS/ORIG FIERS
Alpha Spectroscopy
AM SOLID Americium 241 in Soil 6904-018 5.0 2 1 1/1
NP SOLID Neptunium in Soil 6904-018 5.0 2 1 1/1
FU SOLID Plutonium, Isotopic in Solids §304-0138 5.0 2 1 1/1
TH SOLID Thorium, Isotopic in Soil 6304-018 5.0 2 1 1/1
Beta Counting
SR SOLID Total Strontium in Seoil 6904-018 10.0 2 1 1/1
TC SCLID Technetium 99 in Scil £904-018 10.0 2 1 1/1
Gamma Spectroscopy
GAM SOLID Gamma Scan 6904-018 15.0 2 1 1/1
Kinetic Phosphorimetry
U_T SCLID Uranium, Total in Soil £904-018 $.0 2 1 1/1
Liquid Scintillation Counting
H SOLID Tritium in Soil 6904-018 10.0 2 1 1/1
NI L SOLID Nickel 63 in Scil $904-018 10.0 2 1 1/1

Duplicates and Matrix Spikes are those with originmal (Client) sample in this Sample Delivery Group.

Blank and LCS planchets are those in the same preparation batch as some Client, Duplicate or Spike sample.

PREP BATCH SUMMARY
Page 1
SUMMARY DATA SECTION
Page 5

Lab id TMANC
Protocol Hanferd _
Version Ver 1.0
Form DVD:PBS __
Version 3.06

Report date 11/15/3%




TMA/RICHMOND

SAMFLE DELIVERY GROUFP H0539

SDG 7216 Client Hanferd
Contact Kevin C. Jchnscn WORK SUMMARY Contract TRB-SBRE-207625
Case no SDG HOS539
CLIENT SAMPLE ID LAE SAMPLE ID
LOCATION MATRIX COLLECTED SUF-
CUSTODY SAF No RECEIVED  PLANCHET TEST FIX ANALYZED REVIEWED BY  METHOD
BOWBT1 N30%157-01 7216-001 AM 11/10/99 1i/12/5% NIV Americium 241 in Soil
200 B pond (B8758) >15' SOLID 09/20/99  7216-001 GAM 10/28/99 11/04/99 NIV GCamma Scan
B99-078-122 B99-078 059/22/%9  7216-001 H 10/28/99 11/04/9% NJV Tritium in Soil
7216-001 NI_L 11/11/99 11/15/99 NIV Nickel 63 in Soil
7216-001 NP 11/06/99 11/12/99 NJV Neptunium in Soil
7216-001 PU 11/10/8% 11/12/99 NIV Plutonium, Isctopic in Solids
7216-001 SR 11/06/99 11/12/99 NIV Total Strontium in Soil
7216-001 TG 10/26/99 11/04/99%9 NIV Technetium 99 in Soil
7216-001 TH 11/02/99 11/12/99 NJV Thorium, Isotgpic in Seil
7216-001 urT 10/20/99 11/04/9% NJV Uranium, Total in Soil
BOWBT2 N909157-02 7216-002 AM 11/16/99 11/12/99 NIV Americium 241 in Seil
200 B pond [(BB758) »15' SCLID 09/20/99 7216-002 GAM 10/28/99 11/04/99% NJV Gamma Scan
B%9-078-122 B99-078 09/22/99  7216-002 H 10/27/99 11/04/99% NJV Tritium in Soil
7216-002 NI_L 11/11/%9 11/15/99 NIV Nickel 63 in Soil
7216-002 NP 11/06/99 11/12/99 NJV Neptunium in Soil
7216-002 PU 11/10/99 11/12/%8% NIV Plutonium, Isctopic in Solids
7216-002 SR 11/06/99 11/12/99 NJV Total Strontium in Soil
7216-002 TC 10/25/99 11/04/%9% NJV Technetium 99 in Soil
7216-002 TH 11/02/99 11/12/99 NIV Thorium, Isotopic in Soil
7216-002 urT 10/20/99% 11/04/9% NJV Uranium, Tetal in Seoil
Method Blank N909137-04 7214-004 AM 11/10/%9 11/12/99 NJV Americium 241 in Soil
SOLID 7214-004 GAM 10/27/99 11/03/99 NJV Gamma Scan
B99-078 7214-004 H 10/28/99 11/03/9% NJV Tritium in Seoil
7214-004 NI_L 11/11/99 11/15/99 NJV Nickel 63 in Soil
7214-004 NP 11/08/99 11/12/99 NJV Neptunium in Soil
7214-004 PU 11/10/9% 11/12/9% NIV Plutonium, Isotopic in Seclids
7214-004 SR 11/10/99 11/12/99 NIV Total Strontium in Seoil
7214-004 TC 10/27/99 11/03/9% NJV Technetium 99 in Soil
7214-004 TH 11/02/99 11/12/99 NIV Thorium, Isotopic in Soil
7214-004 u.T 10/18/99 11/03/99 NIV Uranium, Total in Soil

WORK SUMMARY
Page 1
SUMMARY DATA SECTION
Page &

Lab id TMANC
Protocol Hanford
Version Ver 1.0
Form DVD-CWS

Version 3.06

Report date 11/15/99




TMA/RICHMOND

SAMPLE DELIVERY GRCUP HO53%

SDG 7216 Client Hanford
Contact Kevin (. Jnhnson WORK SUMMARY, cont. Contract TRB-SRB-20792%
Case no SDG HO539
CLIENT SAMPLE 1D LAB SAMPLE ID
LOCATION MATRIX COLLECTED SUF-
CUSTODY SAF No RECEIVED  FLANCHET TEST FIX ANALYZED REVIEWED BY METHOD
Lab Control Sample N9(9137-03 7214-003 AM 11/10/99 11/12/99 NJV Americium 241 in Soil
SOLID 7214-003 GAM 10/27/99 11/03/99 NJV Gamma Scan
B99-078 7214-003 H 10/27/99 11/03/99 NIV Tritium in Soil
7214-003 NI L 11/11/%% 11/15/%% NJV Nickel 63 in Soil
7214-003 NP 11/08/99 11/12/99 NJV Neptunium in $Seoil
7214-003 PU 11/10/99 11/12/9% NJV Plutonium, Isotopic in Sclids
7214-003 SR 11/06/99 11/12/99 NJV Total Strontium in Soil
7214-003 TC 10/25/99 11/03/99% NJV Technetium 99 in Soil
7214-003 TH 11/02/99 11/12/%% NJV Thorium, Isotopic in Soil
7214-003 urT 10/18/99% 11/03/99 NJV Uranium, Total in $Soil
Duplicate (N909157-01) N909157-05 7216-005 M 11/10/99 11/12/99 NJV Americium 241 in Soil
200 B pond (B8758) »15' SOLID 09/20/99  7216-005 GAM 10/29/99 11/04/9% NIV Gamma Scan
B99-078 09/22/%5  7216-005 H 10/27/99 11/04/89 NJV Tritium in Soil
7216-005 NI_L 11/11/9% 11/15/99 NIV Nickel €3 in Soil
7216-005 NP 11/06/99 11/12/99 NJV Neptunium in Soil
7216-005 PU 11/09/99 11/12/99 NJV Plutonium, Isotopic in Solids
7216-005 SR 11/06/99 11/12/9% NIV Total Strontium in Soil
7216-005 ¢ 10/26/99 11/04/9%9 NJV Technetium %9 in Soil
7216-006 TH 11/062/99% 11/12/99 NJV Thorium, Isctopic in Soil
7216-005 o T 10/20/99 11/04/%9 NIV Uranium, Total in Soil

WORK SUMMARY
Page 2
SUMMARY DATA SECTION
Page 7

Lab id TMANC

Protocol Hanford
Ver 1.0

DVD-CWS

Version
Form

3.086
11/15/99

Version

Report date




TMA/RICHMOND

SAMPLE DELIVERY GROUP HO539

SDG 7216 Client Hanford
Contact Xevin €. Johnson WORK SUMMARY, cont. Contract TRB-SBB-207325

Case ng £DG_HOS39

COUNTS OF TESTS BY SAMPLE TYPE

TEST SAF No METHOD REFERENCE CLIENT MORE RE BLANK LCS DUP SPIKE TOTAL
AM B99-078 Americium 241 in Boil AM/CMPLATE 2 1 1 1 5
GAM B33-078 Gamma Scan GAMMAHL 2 1 1 1 5
H B99-078 Tritium in Seil EPAS06.0 2 1 1 1 5
NI_L E993-078 Nickel 63 in Soil NI&3LSC 2 1 1 1 S
NP B99-078 Neptunium in Soil NP237PLATE 2 1 1 1 5
PU B99-078 Plutonium, Isotopic in Sclids PUPLATE 2 1 1 1 s
SR B99-078 Total Strontium in Soil SRTOTAL 2 1 1 1 5
TC B99-078 Technetium 99 in Soil TC99TRLSC 2 1 1 1 S
TH B99-078 Thorium, Isotopic in Soil THPLATE 2 1 1 1 5
u_T B9$3-078  Uranium, Total in Soil UKPA 2 1 1 1 5
D)TALS 20 10 10 10 50

Lab id TMANC

Protocol Hanford
WORK SUMMARY

Page 3
SUMMARY DATA SECTION

Version Ver 1.0
Form DVD-CWS
Version 3.06

Fage 8 Report date 11/15/99




TMA/RICHMOND
SAMPLE DELIVERY GROUP HO0539
N909137-04 Method Blank
METHOD BLANK

SDG 7216 Client/Case no Hanford SIS HO529
Contact Kevin C. Johnson Contract TRE-SBB-207%25
Lab sample id N909137-04 Client sample id Methed Blank
Dept sample id 7214-004 Material/Matrix SOLID

SAF No BS9-078

RESULT 2g ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/yg {COUNT) pCi/g pCi/g FIERS TEST
Tritium 10028-~17-8 0.024 c.c¢50 0.084 400 U H
Technetium %% 14133-76-7 1.50 0.22 0.48 15 J Cc
Neptunium 237 13994-20-2 c.021 0.028 06.021 NP
Total Uranium {ug/g} 7440-61-1 -0.001 0.002 0.005 1.0 U U_T
Plutonium 238 13%81-16-3 -0.013 0.10 0.19 1.0 U rU
Plutonium 239/2490 PU-239/240 0.025 C.C76 0.16 1.0 u PU
Nickel 63 13981-37-8 0.520 1.2 2.9 30 U NI_L
Americium 241 145%6-10-2 0.004 0.016 0.030 1.0 9] AM
Total Strontium SR-~RAD -0.111 0.13 0.13 1.0 u SR
Thorium 228 14274-82-9 -0.027 0.054 0.12 i.¢ u TH
Thorium 230 14269-63-7 -0.013 0.080 0.15 1.0 u TH
Thorium 232 TH-232 0.013 G.027 0.051 1.0 u TH
Potassium 40 13966-00-2 u 0.66 U GAM
Cobalt 6&C 10158-40C-0 u c.042 0.050 U GAM
Cesium 137 10045-397-3 u 0.044 0.10 u GAM
Europium 152 14683-23-9 u 0.10 06.10 U GAM
Europium 154 15585-10-1 1) 0.11 0.10 u GAM
Europium 155 14391-16-3 u 0.081 0.10 1) GAM
Radium 226 13982-63-3 U 0.076 0.10 18} GAM
Radium 228 15262-20-1 U 0.19 0.20 U GAM
Thorium 228 14274-82-9 U 0.054 u GAM
Thorium 232 TH-232 U 0.19 U GAM
Americium 241 14596-10-2 U 0.098 U GAM
Uranium 238 U-238 U 4.3 U GAM
Uranium 235 15117-96-1 u 0.14 u GAM
200 Area Source chrctztn-200-CW-1 0OU
QC-BLANK 32094
Lab id TMANC
Protocol Hanford
METHOD BLANKS Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 9 Report date 11/15/99




TMA/RICHMOND
SAMPLE DELIVERY GROUP HGS539
N309137-03 Lab Control Sample

LAB CONTROL SAMPLE

SDG 7216 Client/Case no Hanford SDG H0539
Contact Kevin €. Johnson Case no TREB-SER-2407325
Lab sample id N909137-03 Client sample id Lab Control Sample
Dept sample id 7214-003 Material/Matrix SOLID

SAF No B99-078

RESULT 20 ERR MDA RDL QUALT - ADDED 2¢ ERR REC 3¢ LMTS PROTOCOL
ANALYTE pCi/g  (COUNT) pCi/g pCi/g FIERS TEST pCi/g pCi/g % {TOTAL) LIMITS
Tritium 4.89 0.15 0.084 400 J H 4.84 0.19 101 83-117 80-120
Technetium 99 52.0 1.8 0.47 15 B TC 54.1 2.2 98 84-116 B80-120
Neptunium 237 11.0 0.65 0.049 NP 11.9 0.48 92 g8-112
Total Uranium {ug/g) 34.8 4.1 0.049 1.0 u_T 41.2 1.6 84 80-120 8¢-120
Plutonium 238 9.48 0.88 0.053 1.0 PU 10.0 0.40 95 844-116 80-120
Plutonium 239/240 9.93 0.92 0.043 1.0 FU 10.6 0.42 94 84-116 80-120
Nickel 63 132 3.5 1.9 30 NI_L] 134 5.4 93 84-116
Americium 241 10.4 Q.77 0.047 1.0 AM 10.5 0.42 99 85-115 80-120
Total Strontium 13.6 0.41 0.17 1.0 SR 12.4 4.50 110 82-118
Thorium 230 22.5 1.1 0.16 1.0 TH 20.4 0.82 110 87-113
Cobalt &0 1.38 0.066 ¢.029 0.050 GAM 1.49 0.060 21 78-122 80-120
Cesium 137 1.44 Q.058 6.035 0.10 GAM 1.54 g.062 L 77-123 80-12¢

200 Area Source chreotztn-200-CW-1 ©U

QC-LCS 32083

Lab id THMANC

Protocol Hanford

LAB CONTROL SAMPLES Version Ver 1.0

Page 1 Form DVD-LCS
SUMMARY DATA SECTION Version 3.04
Page 10 Report date 11/15/99




N909157-05

TMA/RICHMOND

SAMPLE DELIVERY GRQUP HDS39

BOWBT1
DUPLICATE
5DG 7216 Client/Case no Hanford SDG HO53%
Contact Kevin C. Johnson Case no TRB-SHB-207925
DUPLICATE ORIGINAL
Lab sample id N909157-05 Lab sample id K90%157-01 Client sample id ROWBT1
Dept sample id 7216-005 Dept sample id 7216-001 Location/Matrix 200 B pond (BAa758) >15' SOLID
Received 09/22/99 Collected 03/20/59 09:50
% solids _B85.7 % solidg _985.7 Custody/SAF No B99-078-122 BS5-078
DUPLICATE 2¢ ERR MDA RDL QUALI- ORIGINAL 2¢ ERR MDA QUALI- RPD 3¢ PROT
BNALYTE pCi/g {COUNT) pCi/g pCi/g FIERS TEST pCi/g {COUNT) pCi/g FIERS % TOT LIMIT
Tritium -0.002 0.051 0.086 400 u H -0.008 0,051 0.087 u -
Technetium 99 1.42 0.21 0.44 15 JB TC 1.33 a.27 0.67 JB 7 43
Neptunium 237 0.013 0.026 0.053 u NP 0 0.Q1% 0.035 U -
Toral Uranium {ug/g) 0.420 ©.049 0.005 1.0 J u_T G.427 0.049 0.005 J 2 a1
Plutonium 238 0 0.61 1.0 u PU 0.009 0.053 0.098 u ~
Plutonium 233/240 0 0.61 1.0 U PU ¥ ¢.035 0.098 8] -
Nickel 63 0.506 1.2 1.9 30 U NI_L 0.34¢8 1.2 2.0 o -
Americium 241 -0.007 G.G21 G.643 1.0 u AM G.G25 ¢.033 ¢.055 U -
Total Strontium 0.006 0.11 0.16 1.0 u SR -0.009 0.11 .15 u ~
Thorium 228 0.629 0.14 0.11 1.0 J TH 0.717 0.4 0.088 J 13 45
Thorium 230 0.58% 0.15 0.14 1.0 J TH 0.5392 .15 D.14 J 1 55
Thorium 232 0.52% 0.11 0.048 1.0 J TH 0.567 g.12 0.047 J 7 46
Potassium 40 10.9 1.3 0.79 GAM 9.60 1.6 1.2 13 44
Cobalt 60 U 0.085 0.050 u GAM 4] 0.099 4] -
Cegjum 137 u 0.057 06.10 u GAM u 0.08B1 u -
Buropium 152 u 0,17 G.10 u GAM u 0.17 u -
Europium 1%4 u 0.24 0.10 u GhM u Q.28 u -
Europium 155 o 0.16 G.10 u GAM g 0.11 4] -
Radium 2286 0.4862 0.14 £.15 0.10 GAM 0.524 0.14 2.13 14 68
Radium 228 0.377 0.32 0.34 .20 GAM 0.668 0.35 0.40 56 140
Thorium 228 0.522 0.082 0.080 GAM 0.555 0.075 0.075 6 44
Thorium 232 0.377 0.32 0.34 GAM 0.668 .35 0.40 56 140
Americium 241 8] 0.20 U GAM U 0.081 J -
Uranium 238 8.1 GAM u 12 u -
Uranium 235 u 0.22 u GAM U 0.21 T -
200 Area Source chreteztn-200-CW-1 OU
Lab id TMANC
Protocol Hanford
DUPLICATES Version Ver 1.0
Page 1 Form DVD-DUP
SUMMARY DATA SECTION Version 3.06
Page 11

Report date

11/15/99




TMA/RICHMOND

SAMPLE DELIVERY GROUP HO539

N5G5157-05 BUOWBTL
DUPLICATE, cont.
SDG 7216 Client/Case noc Hanford SDG H0539
Contact Kevin C. Johnson Case no TRB-SBB-207925
DUPLICATE ORIGINAL
Lab sample id N909157-05 Lak sample id N909157-01 Client sample id BOWBT1
Dept sample id 7216-005 Dept sample id 7216-001 Location/Matrix 200 B pond (P8758) »15' SOLID
Received 09/22/99 Collected 09/20/99 09:50
¥ solids _95.7 % solids _95.7 Custody/SAF No B39-078-122 599-078
QC-DUPH#1 32221
Lab id TMANC
brotocol Hanford
DUPLICRTES Version Ver 1.0
Page 2 Form DVD-DUP
SUMMARY DATA SECTION Version 3,06
Page 12 Report date 11/15/99%




TMA/RICHMOND

SAMPLE DELIVERY GROUP HOL539

N909157-01 BOWBT1
DATA SHEET
SDG 7216 Client/Case no Hanford SDG HOS39
Contact Kevin €. Johnson Contract TRB-SBB-207925

Lab sample id

N909%157-01

Client sample id

BOWBT1

Dept sample 1d 7216-001 Location/Matrix 200 B pond (B8758) »>15° SOLID

Received 09/22/99 Collected 09/20/99 09:50

% solids 95.7 Custody/SAF No B99-078-122 ES%-078

RESULT 20 ERR MDA RDL QUALT -

ANALYTE CAS NO pCi/g (COUNT} pCi/g pCi/g FIERS TEST
Tritium 1Q028-17-8 -0.008 0.051 0.087 400 u H
Technetium 99 14133-76-7 1.33 0.27 0.67 15 JB TC
Neptunium 237 13994-20-2 0 0.015 0.035 U NP
Total Uranium {ug/g) 7440-61-1 0.427 0.049 0.005 1.0 J u_T
Plutonium 238 13981-16-3 0.009 0.053 0.098 1.0 10} PU
Plutonium 239/240 PU-233%/240 0 0.035 0.098 1.0 U PU
Nickel 63 13981-37-8 0.346 1.2 2.0 3o u NI L
Americium 241 14596-10-2 0.025 0.033 0.055 1.0 U AM
Total Strontium SR-RAD -0.0083 0.11 0.15 1.0 u ER
Thorium 228 14274-82-9 0.717 .14 0.089 1.0 J TH
Thorium 230 14269-63-7 0.592 G.15 C.14 1.0 J TH
Thorium 232 TH-232 0.567 0.12 c.cav7 L.0 J TH
Potassium 40 13966-00-2 9.60 1.6 1.2 GAM
Cobalt 60 101968-40-0C 9} 0.099 0.050 u GAM
Cesium 137 10045-97-3 U 0.081 0.10 U GaM
Europium 152 14683-23-9 U 0.17 0.10 u GAM
Europium 154 15585-10-1 U 0.28 0.10 U GAM
Europium 155 14391-16-3 U .11 0.10 u GAM
Radium 226 13982-63-3 0.534 0.14 0.13 0.190 GAM
Radium 228 15262-20-1 0.668 0.35 0.490 G.20 GAM
Thorium 228 14274-82-9 0.555 0.075 0.075 GAM
Thorium 232 TH-232 0.668 0.35 0.40 GAM
Americium 241 14596-10-2 U 0.081 U GAM
Uranium 238 U-238 u 12 u GAM
Uranium 235 15117-96-1 u 0.21 u GAM

200 Area Source chrctztn-200-CW-1 0OU

DATA SHEETS
Page 1
SUMMARY DATA SECTION
Page 13

Lab id TMANC
Protocol Hanford
Versicon Ver 1.0
Form DVD-DS
Version 3.06

Report date 11/15/99




TMA/RICHMOND
SAMPLE DELIVERY GROUP HO0539

N909157-02

Page 14

Report date

BOWBT2
DATA SHEET
SDG 7216 Client/Case no Hanford spG HO539
Contact Kevin C. Jghnson Contract TRB-SBB-207925
Lab sample id N%209157-02 Client sample id BOWBT2
Dept sample id 7216-002 Location/Matrix 200 B pond (B8758) »15' SOLID
Received 09/22/99 Collected 09/20/99 11:40
% solids _95.5 Custody/SAF No B99-078-122 B95-078
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST
Tritium 10028-17-8 §.047 0.053 0.087 400 U H
Technetium 99 14133-76-7 1.46 0.47 0.50 15 JB TC
Neptunium 237 13594-20-2 0.009%9 0.018 0.035 U NP
Total Uranium {ug/g) 7440-61-1 0.370 0.042 0.005 1.0 J urT
Plutonium 238 13981-16-3 -0.015 0.028 0.081 1.0 U pPU
Plutonium 239/240 PU-235/240 Q 0.029 0.08B1 1.0 u PU
Nickel 63 13981-37-8 C.216 1.2 2.0 ac U NI_L
Americium 241 14596-10-2 0.010 0.021 0.0323 1.0 U AM
Total Strontium SR-RAD 0.053 0.094 0.1¢ 1.0 u SR
Thorium 228 14274-82-9 0.415 c.13 0.13 1.0 J TH
Thorium 230 14269-63-7 0.394 0.13 0.15 1.0 J TH
Thorium 232 TH-232 0.432 0.10 0.049 1.0 J TH
Potassium 40 13966-00-2 12.1 1.4 0.75 GAM
Cobalt 60 10198-40-0 U 0.078 0.050 u GAM
Cesium 137 10045-97-3 U 0.064 0.10 u GAM
Europium 152 146B83-23-9 u 0.17 0.10 U GAM
Europium 154 15585-10-1 U 0D.25 5.10 u GAM
Europium 155 14391-16-3 U 0.15 0.10 U GAM
Radium 226 13982-63-3 0.439 0.11 9.11 0.10 GAM
Radium 228 15262-20-1 0.513 0.26 0.28 0,20 GAM
Thorium 228 14274-82-9 0.529 0.076 0.075 GAM
Thorium 232 TH-232 0.513 0.26 0.28 GAM
Americium 241 14596-10-2 u 0.19 U GAM
Uranium 238 U-238 u 8.7 u GAM
Uranium 235 15117-96-1 u 0.21 U GAM
200 Area Source chrctztn-200-CwW-1 COU
Lab id TMANC
Protocol Hanford
DATA SHEETS Version Ver 1.0
Fage 2 Form DVD-DS
SUMMARY DATA SECTION Version 3.06

11/15/99




TMA/RICHMOND

SEMPLE DELIVERY GROUP HO0G39
Test AM__ Matrix SOLID Client Hanford
SDG 72156 METHOD SUMMARY Contract TRB-SRB-207925
Contact Kevin C. Jehnson AMERICIUM 2431 IN SCIL Case no SDG HOS39

ALPHA SPECTROSCOPY

RESULTS
LAB RAW SUF- Americium
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET 241

Preparaticn batch €904-018

BOWEBT1 N90%157-01 7216-001 u
BOWEBT2 Ng09157-02 7216-002 U
BLK {(QC ID=32094) N909137-04 7214-004 u
LLS (QC ID=32093) N$09137-03 7214-003 ok
Duplicate (N309157-01) N909157-0% 7216-005 - U
Nominal wvalues and limits from method RDLs (pCi/g) 1.0

200 Area Source chrctztn-200-CW-1 OU

METHOD PERFORMANCE

LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE 1D SAMPLE ID TEST FIX pCi/g g FAC TION % 4 min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 6€%04-018 20 prep error 5.0 % Reference Lab Notebook 6904 pg. 0148
BOWBT1 N909157-01 0.055 0.500 T4 760 51 11/08/%9 11/10 S§-057
BOWBTZ2 N909157-02 0.033 0.500 90 765 51 11/08/99 11/10 SS5-05%
BLK ({QC ID=32094) N909137-04 0.030 0.500 78 793 11/08/99 11/10 S5-016
LCS (QC ID=32093} N$09137-03 0.047 0.500 73 793 11/08/99 11/10 SS8-015
Duplicate (N909157-01) N908157-05 0.043 (0.500 86 765 51 11/08/9% 11/10 SS$-060
(QC ID=32221)
Nominal values and limitg from method 1.0 ¢.500 20-105 700 100 180
PROCEDURES REFERENCE AM/CMPLATE AVERAGES + 2 5D MDA 0.042 + 0.020
EP-060 Soil Preparaticn, rev 0 FOR 5 SAMPLES YIELD 80 * 15
EP-070 Soil Dissolution, rev O
EP-940 Plutonium Purification, rev 0
EP-960 Americium-Curium Purification, rev 0
L_ EP-008 Heavy Elements Electrcoplating, rev 0

Lab id TMANC

Protocol Hanford

METHOD SUMMARIES Version Ver 1.0

Page 1 Form DVD-CMS
SUMMARY DATA SECTICON

Version 31.06

Page 15 Report date 11/15/99




Test NP Matrix SOLID
SDG 1216

Contact Kevin C. Johnson

TMA/RICHMOND

SAMPLE DELIVERY GRCUP HO053%

METHOD SUMMARY
NEPTUNIUM IN SOIL
ALPHA SPECTROSCOPY

Client Hanford

Contract TRB-SBB-207925

Case no SDG HOS539

RESULTS
LAB RAW SUF- Neptunium
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET 237
Preparation batch 6904-018
BOWBT1 NS(5157-01 7216-001 u
BOWBTZ2 NSQ2157-02 7216-002 U
BLK (QC ID=32094} N303137-04 7214-004 ¢.021
LCS (QC ID=32093) N909127-03 7214-003 ok
Duplicate {(N903157-01} N909157-05 7216-005 - 8)
Nominal wvalues and limits from methed RDLs (pCi/g)
200 Area Source chrctztn-200-CW-1 OU
METHOD PERFORMANCE
LAB RAW SUF-~ MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION X min keV KeV HELD FREPRRED YZED DETECTCR
Preparation batch 6904-018 20 prep error 5.0 % Reference Lab Notebock 6904 pg. 018
BOWBT1 N909157-01 0.035 0.500 56 200 47 11/03/99% 11/06 BETA
BOWBT2 N908157-02 0.035 0.500 45 200 47 11/03/9%9% 11/06 BETA
PLK {QC ID=32094) N903137-04 0.021 0.500 30 200 11/03/99 11/08 BETA
LCS (QC ID=320593) N909137-03 0.049 0.500 39 200 11/03/%% 11/08 BETA
Duplicate (N&0Z157-01) N909157-05 0.053 0.500 63 200 47 11/03/9% 11/06 BETA
{QC ID=32221)
Nominal values and limits from method 0.500 20-10% 100
PROCEDURES REFERENCE NP2Z37PLATE AVERAGES t 2 SD MDA 0.033 ¢ 0.026
EP-060 Soil Preparation, rev 0 FOR S SAMPLES YIELD 47 + 26
EP-070 Soil Dissolution, rev 0
EP-930 Neptunium Purification, rev 0
Lab id TMANC
Protocol Hanford
METHOD SUMMARIES Vergion Ver 1.9
Fage 2 Form DVD-CMS
SUMMARY DATA SECTION Version 3.06
Page 16 Report date 11/15/99




TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0O539
Test PU__ Matrix SCOLID Client Hanford
SDG 7216 METHOD SUMMARY Contract TRB-SBE-207935
Contact Kevin C. Johrson PLUTONIUM, 1S0TOPIC IN SOLIDS Case no £SDG HO53%
ALPHA SPECTROSCOPY
RESULTS
LAR RAW SUF- Plutonium Plutcnium
CLIENT SAMPLE ID SAMPLE ID  TEST FIX PLANCHET 238 239/240
Preparation batch 6%04-018
BOWBT1 N909157-01 7216-001 18}
BOWBT2 N909157-02 7216-002 u
BLK (QC ID=3200%4) N903137-04 7214-004 U U
LCS (QC ID=32093) N909137-03 7214-003 ok ok
Puplicate {N909157-01) NS05157-05 7216-005 - u - u
Nominal values and limits from method RDLs (pCi/fg) 1.0 1.0
200 Area Source chrctztn-200-CW-1 OU
METHOD PERFORMANCE
LAB RAW SUF- MAX MDA ALIQ FPREP DILU- YIELD EFF COUNT FWEM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE 1D TEST FIX pCi/g g FAC TION k1 1 min keV KeV HELD PREPARED YZED BDETECTOR
Preparation batch €904-018 20 prep error 5.0 % Reference Lab Notebock 6304 pg. 018
BOWBT1 N9(9157-01 0.098 0.500 35 760 51 11/09/99 11/10 5S-058
BOWBT2 N309157-02 0.081 0Q.500 a1 795 51 11/09/%9% 11/10 S5-012
BELK (QC ID=32094) N309137-04 Q.19 0.500 24 795 11/08/99 11/1C §S5-009
LCS (QC ID=320%32) N909137-02 0.053 0.500 53 760 11/09/99 11/10 SS-05%
Duplicate (N%09157-01) N909157-05% 0.500 46 22 50 11/09/9% 11/09 85-027
(QC ID=32221)
Nominal wvalues and limits from method 1.0 0.500 20¢-105 1¢ 100 189
PROQCEDURES REFERENCE PUPLATE AVERAGES ¢ 2 SD MDA 0.11 + 0.12
EP-0640 Soil Preparation, rev 0 FOR 5 SAMPLES YIELD 40 t 22
EP-070 Soil Dissclution, rev O
EP-940 Plutonium Purification, rev O
EP-008 Heavy Elements Electroplating, rev 0
Lab id TMANC
Protocol Hanford
METHOD SUMMARIES Version Ver 1.0
Page 1 Form DVD-CMS
SUMMARY DATA SECTION Version 3.06
Page 17 Report date 11/15/99




TMA/RICHMOND

SAMPLE DELIVERY GROUP H053%9

Test TH Matrix SOLID
SDG 7216

METHOD SUMMARY

Contact ¥evin C.

Client Hanford

Contract TRB-SBB-2078%25

Jrhinson THORIUM, ISOTOPIC IN SOIL Case no SDG HOS39
ALFHA SPECTROSCOPY
RESULTS
LAB RAW SUF-
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Therium 228 Thorium 230 Thorium 232
Preparation batch 6904-018
BOWBT1 N909157-01 7216-001 0.717 J 8.5%2 J 0.567 J
BOWBT2 N909157-02 7216-002 0.415 g 0.3%4 g 0.432 J
BLK (QC ID=32094) NS05137-04 7214-004 u U U
LCS {QC ID=32093) N$0%137-03 7214-003 ok
Duplicate {N308157-01}) N%09157-05 7216-005 ok J ok J ok J
Nominal values and limits from method RDL8 (pCi/qg) 1.0 1.0 1.0
200 Area Source chrectztn-200-CW-1 QU
METHOD PERFORMANCE
LAB RAW SUF- M™MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE 1D TEST FIX pi/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch £904-018 20 prep error 5.0 % Reference Lab Notebook 65904 pg. 018
BOWBT1 N909157-01 0.14 0.250 EE] 784 43 11/01/99 11/02 SS-0835
BOWBT2 N909157-02 0.15 0.250 96 784 43 11/01/99 311/02 SS-036
BLK (QC ID=32094) N909137-04 0.15 0.250 87 783 11/01/99 11/02 85S5-032
LCS {QC ID=32093) NS0%137-03 0.16 0.250 86 783 11/01/9% 11/02 8S-031
Duplicate {(N309157-01) N909157-05 0.14 0.250 35 172 43 11/01/99 11/02 55-044
(QC ID=32221)
Nominal values and limits from method 1.0 0.250 20-105 200 180
[ PROCEDURES REFERENCE THPLATE AVERAGES + 2 SD MDA 0.15 = 0.017
EP-000Q Data Entry and Document Preparation, rev 0 FOR 5 SAMPLES YIELD 93 t 12
EP-001 Q.C. Preparation, rev 0
EP-003 Tracing, rev 0
EP-0QU0B Heavy Elements Electroplating, rev O
EP-070 Soil Disseolution, rev O
RP-901 Thorium Purification - Small Aliquot, rev 0
Lab id TMANC
Protoccl Hanford
METHOD SUMMARIES Version Ver 1.0
Page 4 Form DVD-CMS
SUMMARY DATA SECTION Versgsicn 3.06
Page 18 Report date 11/15/99




Test SR Matrix SOLID

TMA/RICHMOND

$AMPLE DELIVERY GROUP HOG39

Client Hanford

$DG 72186 METHOD SUMMARY Contract TRB-SBB-20792%
Contact Kevin C. Jochnson TOTAL STRONTIUM IN SOIL Case no SDG HO539
BETA COQUNITING
RESULTS
LAB RAW SUF- Total
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Strontium
Preparation batch 6904-018
BOWBT1 N9509157-01 7216-001 U
BOWBT2 N9Q9167-02 7216-002 u
BLK (QC ID=32094} N909137-04 7214-004 u
LCS (QC ID=32093) N205137-03 7214-003 ok
Duplicate (N909157-01) N909157-05 7216-005% - U
Nominal values and limits from method RDLs (pCi/qj 1.¢G

200 Area Source chrctztn-200-CW-1 QU

METHOD PERFORMANCE

LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g q FAC TION % £ 1 min XeV KeV HELD PREPARED YEZED DETECTOR
Preparation batch 6904-018 2v prep errcor 10.0 % Reference Lab Notebook 6904 pg. 018
BOWBT1 N9G8157-01 g.1s8 1.00 42 400 47 11/05/98 1i/06 GRB-2Z2
BOWBT2 N§09157-02 0.16 1.00 84 200 47 11/05/99 11/06 GRB-219
BLK (QC ID=32094) NS0%137-04 0.19 1.00 T4 400 11/05/99 11/1¢ OGRB-220
LTS {QC ID=132093) NS05137-03 0.17 1.00 81 400 11/05/99 11/06 GRB-219
Duplicate {(N%09157-01) N909157-06 0.16 1.00 g4 400 47 11/05/99 11/0& GRB-224
{QC ID=32221}
Nominal values and limits from method 1.0 1.00 100 180
PROCEDURES REFERENCE SRTOTAL AVERAGCES + 2 8D MDA 0.17 1 0.030
RP-500 Strontium - Initial Separation, rev 0 FOR 5 SAMPLES YIELD B3 + 13
RP-51% Strontium-89, 90 Demounting and Yttrium
Purification, rev 0
Lab id TMANC
Protocol Hanford
METHOD SUMMARIES Version Ver 1.0
Page 5 Form DVD-CMS
SUMMARY DATA SECTION Version 3,06
Page 19 Report date 11/15/99




TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0539

Test TC  Matrix SOLID Client Hanford
SDG 7216 METHOD SUMMARY Contract TRB-SRB-207%25
Contact Kevin C. Johnson TECIINETIUM 99 TN SOIL Cage no SDG HO538
BETA COUNTING

RESULTS

LAB RAW SUF- Technet ium
CLIENT SBMFLE ID SAMPLE ID TEST FIX PLANCHET 99

Preparation batch 6904-018

GLOWBT1 N909157-01 7216-001 1.33 J
EOWBT2 N309157-02 7216-002 1.46 J
BLK (QC ID=32094) K909137-04 7214-004 1.50 g
LCS (QC ID=32093) N908137-03 7214-003 ok
Duplicate {NS505157-01) N302157-05 7216-005% ok J
Nominal values and limits from method RDLa (pCi/q) 15
200 Area Source chrctztn-200-CW-1 QU
METHOD PERFORMANCE
LAB RAW SUF- MDA ALIG PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SBMPLE ID TEST FIX pCi/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 69%04-018 20 prep errcr 10.¢ ¥ Reference Lab Notebook 6904 pg. 018
BOWBT1 N%09157-01 Q.67 1.02 51 101 36 10/21/99 10/26 GRB-220
BOWBT2 NS09157-02 0.50 1.02 66 101 3% 10/21/99 10/25 GRB-224
BLK (QC ID=32094) N909137-04 0.48 1.01 T1 101 10/21/9% 10/27 GRB-230
LCS (QC ID=320913) N909137-03 0,47 1.01 73 101 10/21/99 10/25 GRB-220
Duplicate (N%03157-01) N909157-05 0.44 1.02 16 101 36 10/21/99%9 10/26 GRB-222
(QC ID=32221)
Nominal values and limits from methed 15 1.02 20-105 50 180
PROCEDURES REFERENCE TCI9TRLSC AVERAGES ¢ 2 SD MDA 0.51 + 0.18
EP-060 Soil Preparation, rev 0O FOR 5 SAMPLES YIELD 67 + 20
EP-020 Sample Leach For Technetium-39, rev 0
EP-540 Technetium-99 Purification, rev 0
Lab id TMANC
Protocol Hanford
METHOD SUMMARIES Versicn Ver 1.0
Page 6 Form DVD-CMS
SUMMARY DATA SECTION Vergion 3,06
pPage 20 Report date 11/15/9%




TMA/RICHMOND

SAMPLE DELIVERY GROUP H0S53%
Test GAM Matrix SQLID Client Hanford
SDG 7216 METHOD SUMMARY Contract TRE-SPB-207925
Contact Kevin C. Jchnson GAMMA SCAN Case no SNG HOS39
GAMMA SPECTROSCOPY

RESULTS
LAB RAW SUF-
CLIENT SAMPLE ID SAMPLE ID  TEST FIX DPLANCHET Cobalt 60  Cesium 137

Preparation batch 6904-018

BOWBTL N909157-01 7216-001 u u
BOWBT2 N909157-02 1216-002

BLK (QC ID=32094) N308137-04 T214-004 u u

LCS (QC ID=32093) N$0%137-03 7214-003 ok ok
Duplicate (N903157-01) N909157-05 7216-005 - u - U
Nominal values and limits from method RDLs (pCi/g) 0.050 0.10

200 Area Source chrctztn-200-CH-1 oU

METHOD PERFORMANCE

LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g q FAC TION ¥ % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 6%04-0D18 2¢ prep error 15.0 % Reference Lab Notebook 6904 pg. 018
BOWBT1 N209157-01 0.25 _69.7 408 38 10/11/99 10/28 ©PD,01,00
BOWBT2 N909157-02 0.19  79.5 408 38 16/11/99 10/28 PD,03,00
BLK (QC ID=32054) N909137-04 $.082 187 402 10/08/99 10/27 JR,Q3,00
LCS {(QC ID=32083) N909137-03 0.029 167 454 10/08/99% 10/27 JR,04,00
Duplicate (N909157-01) N909157-05 0.28 69.7 439 3% 10/11/%% 10/29 PD,03,00
(QC ID=32221)
Nominal values and limits from method 0.050 4.0 100 180
PROCEDURES REFERENCE GAMMAHT AVERAGES & 2 SD MDA 0,15 ¢ 0.18
EP-060 Seil Preparation, rev 0 FOR 5 SAMPLES YIELD +
EP-100 Ge(Li) Preparaticn for Environmental Samples,
rev 0

Lab id TMANC

Protocol Hanford

METHOD SUMMARTES Version Ver 1.0

Page 7
SUMMARY DATA SECTICN

Form DVD-CMS
Vergion 3.0¢
Page 21 Report date 11/15/9%




Test U T Matrix SOLID
SDG 7216

Contact Kevin C. Johrnsen

TMA/RICHMOND

SAMPLE DELIVERY GROUP HOU539

METHOD SUMMARY
URANTUM, TOTAL IN SOIL
KINETIC PHOSPHORIMETRY

Client Hanford

Contract TRB-SEB-20792%

Case no SDG HOS

39

RESULTS
LAB RAW SUF- Total
CLIENT SAMPLE 1D SAMPLE 1D TEST FIX FPLANCHET Uranium
Preparation batch 6504-018
BOWBT1 N9039157-01 7216-001 0.427 J
BOWBT2 N90%157-02 7216-002 0.370 J
BLK (QC ID=32094) N909137-04 7214-004 u
LCS (QC ID=32093) N$05137-03 7214-003 ck
Duplicate (N909157-01} N30%157-05 7216-005 ok J
Nominal values and limits from method RDLs {ug/q) 1.9
200 Area Scurce chrectztn-200-CW-1 OU
METHOD PERFORMANCE
LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWiHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE 1D TEST FIX ug/g g FAC TION ¥ ¥ min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 6904-018 2g prep error 9.0 ¥% Reference Lab Notebook 6904 pg. 018
BOWBT1 N909157-01 0.005 0.0500 30 10/20/99 10/20 KPA-001
BOWBTZ2 NS0S8157-02 J.005 0.0500 30 10/26/99 10/20 KPA-001
BLK (QC ID=32094) N909137-04 0.005 0.0500 10/18/99 10/18 KPA-001
LCS (QC ID=32093) NSU9137-03 0.049 0.0500 16/18/%9 10/18 KPA-001
Duplicate (N909157-C1) N%08%157-05 0.005 C©.0500 30 10/20/99 10/20 KPA-001
(QC ID=32221}
Nominal values and limits from method 1.0 0.0500 180
PROCEDURES REFERENCE UKPA AVERAGES & 2 SD MDA 0.014 =+ 0.039
EP-060 Soil Preparation, rev 0 FOR S SAMPLES YIELD S
EP-070 S0il Dissolution, rev O
EP-044 Preparation of Total Uranium by Kinetic
Phosphorimetry, rev 1
EP-928 Total Uranium by Kinetic Phosphorimetry, rev 0
Lab id TMANC
Protocol Hanford
METHOD SUMMARIES Version Ver 1.0
Page 8 Form DVD-CMS
SUMMARY DATA SECTION Version 3.06
Page 22 Report date 11/15/99%




TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0539
Test H  Matrix SOLID Client Hanford
SDG 7218 METHOD SUMMARY Contract TRE-SBB-207925
Contact Kevin C. Johnson TRITIUM IN SOIL Case no SIX7 HO539

LIQUID SCINTILLATION COUNTING

RESULTS
LAB RA&W SUP-
CLIENT SAMPLE 1D SAMPLE 1D  TEST FIX PLANCHET Tritium

Preparation batch 6%04-018

BOWBT1 N905157-01 7216-001 u
BEOWBT2Z N30g3157-02 T216-002 u

BLK (QC ID=32094) N909137-04 7214-004 u

LCS (QC ID=32093) N909137-03 7214-003 ok J
Duplicate (N509157-01) N90%157-05 7216-005 - u
Nominal values ang limits from method RDLs (pCi/qg} 400

200 Area Source chrctztn-200-Ck-1 OU

METHOD PERFORMANCE

LAR RAW SUF- MDA ALIQ PREP DBILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g Fac TION * % min keV XeV HELD PREPARED YZED DETECTOR
Preparation batch 6%04-018 29 prep error 10.0 % Reference Lab Notebock 6904 pg. 018
BOWBT1 NSD9X57-01 0.087 20.2 100 120 38 10/27/%% 10/28 LSC-005
BOWBT2 N905157-02 0.087 20.1 100 120 37 10/27/99 10/27 LSC-005
BLK (QC ID=32094) N909137-04 0.084 20.3 100 120 10/27/99 10/28 LSC-005
LCS {QC IDh=32093) N909137-03 0.084 20.3 100 120 10/27/%% 10/27 LSC-005
Duplicate (N%0%157-01) N909157-05 D.086 20.5 100 120 37 10/27/99 10/27 LSC-Q0%
[QC ID=32221)
Nominal values and limits from method 400 20.1 25 180
PROCEDURES REFERENCE EPAS0OE.0 AVERABRGES & 2 SD MDA 0.086 + 0.003
EP-060 Soil Preparatiocon, rev 0 FOR 5 SAMPLES YIELD _100 + 0
Ep-211 Tritium in Solid Samples by Azeotropic
Distillation, rev 0

Lab id TMANC

Protocol Hanford

METHOD SUMMARIES Vergion Ver 1.0
Page 9 Form DVD-CMS
SUMMARY DATA SECTION Version 3.06

Page 23 Report date 11/15/39




TMA/RICHMOND

SAMPLE DELIVERY GROUP H0539

Test NI L Matrix SOLID

Client Hanford

SDG 7216 METHOD SUMMARY Contract TRB-SREB-207925
Contact Kevip €. Johnson NICKEL 63 IN SOIL Case no SN HOG39
LIQUID SCINTILLATION COUNTING
RESULTS
LAB RAW SUF-
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHRET Nickel 63
Preparation batch 6904-018
BOWBT1 N9(p5157-01 7216-001 U
BOWBT2 N909157-02 T216-002 U
BLK {QC ID=32094) N205137-04 7214-004 u
LCS (QC ID=32093} N9§g9137-03 7214-003 ok
Duplicate (N90G9157-01) N909157-05 7216-0065 - u
Nominal values and limits from method RDLs (pCi/g) ET]
200 Area Source chrotztn-200-CW-1 OU
METHOD PERFORMANCE
LAB RAW SUP- MDA ALIQ PTPREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE 1D TEST FIX pCi/fg g FAC TION ¥ % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 6904-018 2¢ prep error 10.0 ¥ Reference Lab Notebook 6904 pg. 018
BOWBT1 NS09157-01 2.0 0.500 90 100 52 11/16/99 11/11 LSC-005
BOWBT2 N$0g9157-02 2.0 0.500 90 100 52 1i/1o/9%9% 11/11 LSC-005
BLEK (QC ID=32094} NS09137-04 2.0 0.500 92 160 11/10/99 11/11 LSC-005
LCS (QC ID=32093) N909137-03 1.9 ¢.500 85 100 11/10/99 11711 LSC-005
Duplicate (N308157-01) N209157-05 1.9 0.500 93 100 52 11/10/99 11/11 LSC-005
(QC ID=32221)
HNominal values and limits from method 30 0.500 10 180
PROCEDURES REFERENCE NI&3LSC [_;;;RAGES + 2 8D MDA 2.0 *+ .11
EP-0&0 Soil Preparation, rev 0 ‘ FOR 5 SAMPLES YIELD 92 + 4
EP-431 Nickel-63 Purification, rev 0
Lab id TMaNC
Protocol Hanford
METHOD SUMMARIES Version Ver 1.9
Page 10 Form DVD-CMS
SUMMARY DATA SECTION Version 3.06
Page 24 Report date 11/15/99




RECRA
L Y ENVIRONMENTAL
INC.

Chemical and Environmental Measurement Information
Recra LabNet Philadelphia
Analytical Report

Client : TNU-HANFORD B99-078 W.0. #: 10985-001-001-9999-00
RFWH# : 99091.157 Date Received: 09-22-99
SDG/SAF #: 1H10539/B399-078

GC/MS VOLATILE

Two (2) soil samples were collected on 09-20-99.

The samples and their associated QC samples were analyzed according to criteria set forth in Recra
OPs based on SW 846 Method 8260A for TCL Volatile target compounds on 09-30-99.

The following is a summary of the QC results accompanying these sample results and a description
of any problems encountered during their analyses:

L. The cooler temperature upon receipt has been recorded on the chain-of-custody.
2. The required holding time for analysis was met.

3. Non-target compounds were not detected in the samples.

4. All surrogate recoveries were within EPA QC limits.

5. All matrix spike recoveries were within EPA QC limits.

6. All blank spike recoveries were within EPA QC limits.

7. The method blank contained the common laboratory contaminants Methylene Chloride,
Acetone and the target compound 2-Butanone at levels less than the CRQL.

ﬂ!fl/gt Q W 4-49"\
/3. Michael Taylor
Vice President

Philadelphia Analytical Laboratory

som\groupidataivoaitnu09157.doc

The results presented in this report relate only to the analytical testing and conditicns of the samples at receipt and during storage. All pages of this

report are integral parts of the analytical data. Therefore, this report should only be reproduced in its entirety of 08 pages.
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GLOSSARY OF VOA DATA

DATA QUALJIFIERS

NQ =

mmz\10-94\gloss.voa

Compound was anatyzed for but not detected. The associated numerical value is the estimated
sample guantitation Jimit which is included and corrected for dilution and percent moisture.

Indicates an estimated value. This flag is used under the following circumstances: 1) when
estimating a concentration for tentatively identified compounds (TICs) where a 1:] response is
assumed; or 2) when the mass spectral data indicate the presence of a compound that meets the
identification criteria but the result is less than the specified detection limit but greater than zero.
For example, if the limit of detection is 10 ug/L and a concentration of 3 ug/L is calculated, it is
reported as 3.

This flag is used when the analyte is found in the associated blank as well as in the sample. It
indicates possible/probable blank contamination. This flag is also used for a TIC as well as for

a positively identified TCL compound.

Indicates that the compound was detected beyond the calibration range and was subsequently
analyzed at a dilution.

Identifies all compounds identified tn an analysis at a secondary dilution factor.

Interference.

Result qualitatively confirmed but not able to quantify.

Indicates presumptive evidence of a compound. This flag is only used for tentatively identified
compounds (TICs). where the identification is based on a mass speciral library search. 1t is applied
to all TIC results, For generic characterization of a TIC, such as chlorinated hvdrocarbon, the N

code is not used,

This flag is used for a TIC compound which is quantified relative to a response factor generated
from a daily calibration standard (rather than quantified relative to the closest internal standard).

Additional qualifiers used as required are explained in the case narrative.

[ ]

¢
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ABBREVIATIO

GLOSSARY OF VOA DATA

NS

BS =

BSD =

MS =

MSD =

DL =

NA =

DF =

NR =

mmz\10-94'gloss voa

Indicates blank spike in which reagent grade water is spiked with the CLP matrix spike solutions
and carried through all the steps in the method. Spike recoveries are reported.

Indicates blank spike duplicate.

Indicates matrix spike.

Indicates matrix spike duplicate.

Suffix added to sample number to indicate that results are from a diluted analysis.
Not Applicable.

Dilution Factor.

Not Required.

Indicates Spiked Compound.
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Recra LabNet - Liconville Laboratory

Volatiles by GC/MS, HSL List Report Date: 10/28/99% 17:13
RFW Batch Number: 9909L157 Client: TNU-HANFORD B99-078 Work Order; 10985001001 Page: 1a ‘z;
Cust ID: BOWBT2 BOWBT1 BOWET1 BOWBT1 VBLKRY VBLKRY BS
Sample REFWH : 001 002 002 MS 002 MSD 99LVN320-MB1 99LVN320-MB1
Information Matrix: SOIL SOIL SOIL SOIL SOIL SOIL
D.F.: 1.04 1.02 0.980 0.962 1.00 1.00
Units: UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
. Toluene-d8 106 % 110 % 104 % 106 % 104 % 104 %
Surrogate Bromocfluorcbenzene 96 % 97 % 90 % 91 % 94 ¥ 94 %
Recovery 1,2-Dichlorcethane-d4 106 % 106 % 106 % 110 % 102 % 104 %
~=======s================s=-===s=z=r====sss-===f l==ms-=—s====fl-ssx=z==zcsz=flo==sz=======fl==z=c========fl=c=========={1
Chlcocromethane 11 U 11 U 10 U 10 U 10 O© 10 U
Bromomethane 11 O 11 U i0 U 10 U 10 U 10 O
vinyl Chloride 11 U 11 U 10 U 10 U 10 U 10 U
Chlorocethane 11 U 11 U 10 U 10 U 10 U 10 U
Methylene Chlcride 6 B 65 B & B 6 B 3 J 2 BJ
Acetone 3 BJ 5 BJ 5 JB 5 BJ 1 J 10 U
Carbon Disulfide 6 U 6 U 5 U 5 U 5 U 5 U
1,1-Dichloroethene 6 U 6 U 83 % 86 % 5 U 83 %
1,1-Dichloroethane f & U & U 5 U 5 U 5 U 5 U
1,2-Dichlorcethene (total) 6 U 6 U 5 U 5 O 5 U 5 U
Chloroform 6 U 6 U 5 U 5 U 5 0 5 U
1,2-Dichloroethane 6 U 6 U 5 U 5 U 5 0 5 U
2-Butanone 11 O 11 © 2 JB 10 U 1 J 10 U
1,1,1-Trichlcoroethane 6 U 6 U 5 U 5 U 5 U 5 U
Carbon Tetrachloride 6 U 6 U 5 U 5 U 5 U 5 U
Bromcdichloromethane 6 U 6 U 5 U 5 U 5 U 5 U
1,2-Dichloropropane 6 U 6 U 5 U 5 U 5 U 5 U
cis-1,3-Dichleropropene 6 U 6 U 5 U 5 U 5 U 5 U
Trichloroethene 6 U 6 U 100 % 100 % 5 U 96 %
Dibromochloromethane & U & U 5 U 5 U 5 U 5 U
1,1,2-Trichloroethane 6 U 6 U 5 U 5 U 5 U 5 U
Benzene 6 U 6 U 102 % 106 ¥ 5 U 100 %
Trans-1, 3-Dichleropropene & U 6 U 5 U 5 U 5 U 5 U
Bromoform 6 U 6 U 5 U 5 U 5 U 5 U
4-Methyl-2-pentanone 11 U 11 U 10 U 10 U 10 U 10 U
2-Hexanone 11 U 11 U 10 U 10 U 10 O 10 U©
Tetrachlorocethene 6 U 6 U 5 U 5 U 5 U 5 U
1,1,2,2-Tetrachlecroethane 6 U 6 U 5 U 5 U 5 U 5 U
Toluene 6 U 6 U 109 % 110 % 5 U 105 %
*= Qutside of EPA CLP QC limits.
N 2541



RFW Batch Number: 990SL157 Client: TNU-HANFORD BS%9-078 Work Order: 10985001001 Page; 1b

Cust 1D: BOWBT2 BOWBT1 BOWBT1 BOWBT1 VBLKRY VBLKRY BS 2

-
RFWH : 001 002 002 MS 002 MSD 99LVN320-MB1 99LVN320-MB1
Chlorobenzene 6 U 6 U 103 % 104 % 5 U 102 %
Ethylbenzene 6 U 6 U 5 U 5 U 5 U 5 U
Styrene & U 6 U 5 0O 5 U 5 U 5 U
Xylene (totral) 6 U 6 U 5 U 5 U 5 U 5 U

*= Qutside of EPA CLP QC limits.



Recra LabNet - Lionville Laboratory

VOA ANALYTICAL DATA PACKAGE FOR

TNU
DATE RECEIVED: 09/22/99 RFW LOT # :9909L157
CLIENT ID RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
BOWBT2 001 85 99LVN320 09/20/99% N/A 09/30/99
BOWET1 002 S 99LVN320 09/20/99 N/A 09/30/99
BOWBT1 002 M8 § 99LVN320 09/20/%9 N/A 09/30/99
BOWBT1 002 MSD S8 99LVN320 09/20/99 N/A 09/30/99
LAB QC:
VBELKRY MB1l S 99LVN320 N/A N/A 09/30/99
VBLKRY MEB1l BS 5 99LVN320 N/A N/A 09/30/99

P
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- _ Page 1 of
Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-078-122
D

Collector. Company Contact Telephone No. Project Coordinator Price Code 8N Data Turnaround €

Dowers/Trice Chris Cearlock 372-9574 ITRENT, S)
Project Designation Sampling Location SAF No. 45 Days

200 Area Source characterization - 200-CW-1 OU 200 B pond (B3758)>15' B99-078
Ice Chest No. 5 Fietd Logbook No. Method of Shipment '

SNL S0 EL-1511 Fed Ex

Shipped To

NECRA- R ?"“ 25

Offsite Property No.

A9902063

Bill of Lading/Ajr Bill No.

2109 ot

H235 MRS SO

Gl O

COA B')‘OC Lo | 67/C_

i

POSSIBLE SAMPLE HAZARDS/REMARKS

Cool 4C

Cool 4C None Cool 4C
Preservation )
K G G G
Type of Container aG : . ¥ ®
1 1 1
No. of Container(s) !
50
Special Handling and/or Storage Volume 60mL 250mL 250mL $S00mL
VOA - 5260A | Semi-VOA - !5eeitem (1} in |See item (2) in
(TCL), VOA - |82720A {YCLY; |  Special Special
dd- 1-Di jons. | jons.
SAMPLE ANALYSIS I26(()J'3 (‘T- TP‘L“::I Insiructions nsr.mr.? ons
Propancl, WTPH-D, .
Ethanol} PCBs - 3082
1
Sample No. Matrix * :Sample Date Sample Time [} s _‘ ;“ lﬁgm
N [BOWBT2 Soil <o - 99 I 53 X X /( pewci
}—JBDWBTj} Soil C? ,..a\o - ?} ] C? $Q \/ X X C’!(,'Cﬂl
NS AR AL ik A Al
B \ZBT Soil
T Soil
/ 3=20-F7
SPECIAL INSTRUCTIONS Matrix *
CHAIN OF POSSESSION Sign/Print Names See chain of custody comments on SAF B99-078. Out of Ganma Spec. bottle also Soil
analyze for Np-237, isotepic U, Ni-63, Tech-99, Tritium, . Qut af ICP botile also :
Relinquished By D #w 5 B Siemrpy Date/Time 1Rcr.=|ved By Date/Tim analyze for NO2/NO3, IC anions, Sulfides, Ammonia, Total Cyanide, and pH. Water
Lo 3 9.20-p9/]¢%0 | R-€ [} 9~ 30~?‘?/}W¢ o
Gin .Y oA (1) Gamma Speciroscopy [Cesinm-137, Cobalt-60, Europium-152, Europium-155); Other Solid
Relinguisied By Date/Tiine. Received By Date/Ti lmc Gamma Spec - Add-on {Americium-241Y; Strontium-89,90 -« Total St; Total Uranium Orher Liquid
QQ R B q Q‘ qq (18_50 (e q 2_[ C( {Uranium}; Isotopic Plutonium; Isotopic Thorium {Thorium-232}; Americium-241
st o1 O ha : e Ll e e
. — upertrac n) |Beryllium, Copper, Nickel,
L ’l‘, l { ‘ LL OO ‘p(:,Dt )( - Zqu l"‘OO Vanadium, Zinc); Mercury - 747] - {CV), Chromium Hex - 7196
Relinquished By Dale/Time Received By /\\ Date/Tin o LLMDQ_ UMVA'\L)AT%i e —1 <L » Coye
o
o Sy 92299 /OIS Km .39 “R]O‘MS' 908153
LADORATORY |Reecived By Title DaterTime
SECTION
FINAL SAMPLE | Disposal Mcthod Disposed By Date/Time
DISPOSITION




LabNet

a division of Recra Environmental, Inc.

L § RECRA

Virtual Laboratories Everywhere
Reera LabNet Philadelphia

Analytical Report
Client : TNU-HANFORD B99-078 W.0. #: 10985-001-001-9999-00
REW# : 9909L157 Date Received: 09-22-99
SDG/SAF #: 110539/B99-078
SEMIVOLATILE
Two (2) soil samples were collected on (19-20-99.

The samples and their associated QC samples were extracted on 10-04-99 and analyzed according
to criteria sct forth in Recra OPs based on SW 846 Method 82708 for TCL Semivolatile target
compounds on 10-05-99.

The following is a summary of the QC results accompanying the sample results and a description of
any problems encountered during their analyses:

1. The cooler temperature upon receipt has been recorded on the chain-of-custody.
2. The required holding times for extraction and analysis were met.

3. Non-target compounds were detected in the samples.

4, All surrogate recoveries were within EPA QC limits.

5. All matrix spike recoveries were within EPA QC limits.

6. One (1) of cleven (11) blank spike recoveries was outside EPA QC limits.

7. The samples were spectrally scarched for Butylated Hydroxytoluene; however, it was not
identified in the samples.

0 O Hagn RECEIVED (1517
1. Michael Taylor ! ba Date
Vice President
Philadelphia Analytical Laboratory

somigorapidataibnanu 10157 dec

The results presented in this report relate only 1o the analytical testing and conditions of the samples at receipt and during storage. All pages of this
report are integral parts of the analytical data. Therefore, (his report should only be reproduced in its entirety of 11 pages.

01

208 Welsh Pool Road « Lionville, PA 19341-1333 « (610) 280-3000 » Fax (610) 280-3041



LA

GLOSSARY OF BNA DATA

ABBREVIATIONS

BS =

BSD =
MS =
MSD =
DL =
NA =
DF =
NR =

SP,Z =

mmz\10-%4\gloss.bna

Indicates blank spike in which reagent grade water is spiked with the CLP matrix spike solutions
and carried through all the steps in the method. ' Spike recoveries are reported.

Indicates blank spike duplicate.
Indicates matrix spike.

Indicates matrix spike duplicate.
Suffix added to sample number to indicate that results are from a diluted analysis.
Not Applicable.

Dilution Factor.

Not Required.

Indicates Spiked Compound.



LA

GLOSSARY OF BNA DATA

DATA QUALIFIERS

mmz\}0-94\gloss.bna

Compound was analyzed for but not detected. The associated numerical value is the estimated
sample quantitation limit which is included and corrected for dilution and percent moisture.

Indicates an estimated value. This flag is used under the following circumstances: 1) when
estimating a concentration for tentatively identified compounds (TICs) where a 1:1 response is
assumed; or 2) when the mass spectral data indicate the presence of a compound that meets the
identification criteria but the result is less than the specified detection limit but greater than zero.
For example, if the limit of detection is 10 ug/L and a concentration of 3 ug/L is calculated, it is
reported as 3J.

This flag is used when the analyte is found in the associated blank as well as in the sample. It
indicates possible/probable blank contamination. This flag is also used for a TIC as wel} as for

a positively identified TCL compound.

Indicates that the compound was detected beyond the calibration range and was subsequently
analyzed at a dilution.

Tdentifies all compounds identified in an analysis at a secondary dilution factor.

Interference.

Result qualitatively confirmed but not able to quantify.

Indicates that a TIC is a suspected aldol-condensation product.

Indicates presumptive evidence of a compound. This flag is only used for tentatively identified
compounds (T1Cs), where the identification is based on a mass spectral library search. h is applied

to all TIC results. For generic characterization of a TIC, such as chlorinated hydrocarbon, the N
code is not used.

This flag is used for a TIC compound which is quantified relative to a response factor generated
from a daily calibration standard (rather than quantified relative to the closest internal standard).

Additional qualifiers used as required are explained in the case narmrative.

Qo



Recra LabNet - Lionville Laboratory

Semivolatiles by GC/MS, HSL List

Report Date:

10/27/99 16:15

RFW Batch Number: 9909L157 Client: TNU-HANFQORD BS9-078 Work Order; 10985001001 Page: 1a

Cust ID: BOWBT2 BOWBT2 BOWBT2 BOWBT1 SBLKDQ SBLKDQ BS
Sample RFWi : ool 001 MS 001 MSD 002 S9LE1196-MB1 SSLE1196-MB1

Information Matrix: SOIL SOIL SOIL SOIL SOIL SOIL

D.F.: 1.00 1.00 1.00 1.00 1.00 1.00
Units: UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

Nitrobenzene-db 91 % B5 % 78 % 77 % 78 % 92 %
Surrogate 2-Fluorobiphenyl 80 % 79 % 65 % 73 % 78 % 94 %
Recovery Terphenyl-di4 B3 % B3 % 72 % 74 % 92 % 104 %
Phenol-ds g2 % 72 % €9 % 60 % 81 % 94 %
2-Fluorcphenol 68 % 66 % 64 % 56 % 77 % 32 %
2,4,6-Tribromecphenol 66 % 64 % 57 % 50 % 75 % 96 %
Mmoo ——ccmoccccsems_szsss=s==============zca=xf]lass==s===s==flzs==sc=ncr===fls==s====r-==fl=====ssssre=srflasos========f]
Phenol 350 U 67 % 68 % 350 U 330 U 90 %
big{2-Chloroethyl)ether 350 U 350 U 35¢ U 350 U 330 U© 330 U
2-Chlorophenol 350 U E0 % 58 % 350 U 330 © 90 %
1,3-Dichlorobenzene 350 U 350 U 350 U 350 U 330 U© 330 U
1,4-Dichlorobenzene 350 U 67 % 57 % 350 U 330 O 89 %
1,2-Dichlorobenzene ' 350 U 350 U 350 U 350 U 3306 U 330 U
2-Methylphenol 350 U 350 U 350 U 350 U 330 U 330 U
2,2 -oxybis(1-Chloropropane} 350 U 350 U 350 U 350 U 330 © 330 U
4 -Methylphencl 350 U 350 U 350 U 350 U 330 © 330 U
N-Nitroso-di-n-propylamine 350 U 85 % 89 % 350 U 3¢ U 99 %
Hexachleoroethane 350 U 350 U 350 U 350 U 3306 U 330 U
Nitrcbhenzene 350 U 350 U 350 U 350 U 330 U 330 U
Isophorone 350 U 350 U 350 O 350 U 33¢ U 330 U
2-Nitrophenol 350 U 350 U 350 U 350 U 330 U 330 U
2,4-Dimethylphenol 350 U 350 U 350 U 350 U 33¢ U 330 O
bis(z-Chloroethoxy)methane 350 U 350 U 350 U i50 U 330 U 330 U
2,4-Dichlorophenol 350 U 350 U 350 U i50 U 3320 U 330 U
i,2,4-Trichlorobenzene 350 U 84 % 72 % 350 U 330 U 93 %
Naphthalene 350 U 350 U 350 U 350 U 330 U 330 U
4-Chloroaniline 350 U 350 U 350 U 350 U 330 U© 330 U
Hexachlorobutadiene 350 U 350 U 350 U 350 U 330 U 330 U©
4-Chloro-3-methylphenol 350 U 78 % 66 % 350 U 330 © 92 %
2-Methylnaphthalene 350 U 350 U 350 U 350 U 330 U 330 U
Hexachlorocyclopentadiene 350 O 350 O 350 O 350 U 330 U 330 U
2,4,6-Trichlorophenol 350 U 350 U 350 O 350 U 330 U 330 U
2,4,5-Trichlorephencl 870 U B70 U 870 U 870 U 8B40 U 840 U

*> Outside of EPA CLP QC limits.

o



RFW Ratch Number: 9909L157 Client; TNU-HANFORD B99-078 Work Order; 10985001001 Page: 1b
Cust ID: BOWBT2 BOWBT2 BOWBT2 BOWBT1 SBLKDQ SBLKDQ BS
RFW# : 001 001 MS 001 MsSD 002 99LE1196-MB1 99LE113%6-MB1l
2-Chloronaphthalene 350 U 350 U 350 U 350 O 330 U 330 U
2-Nitroaniline 870 U 870 U 870 U 870 U 840 U 840 U
Dimethylphthalate 350 U 350 U 350 U 350 U 330 U 330 U
Acenaphthyleéene 350 U 350 U 350 U 350 U 330 U 330 U
2,6-Dinitrotoluene 350 U 350 U i50 U 350 U 330 U 330 U
3-Nitroaniline 870 U 870 U B70 U 870 U 840 U 840 U
Acenaphthene 350 U 74 % 64 % 350 U 330 U 97 %
2,4-Dinitrophencl ' 870 U 870 U 870 U 870 U 840 U 840 U
4-Nitrophenol 870 U 78 % 65 % 870 U 840 U 87 %
Cibenzofuran 350 U 350 U 350 U 350 U 330 U© 330 O
2,4-Dinitrotoluene 350 O 89 % 75 % 350 U 330 U© 98 * %
Diethylphthalate 350 O 350 U 350 U 350 U 330 U 330 U
4-Chlorophenyl-phenylether 350 O 350 U 350 U 350 U 330 U 330 O
Fluorene 350 U 350 U 350 U 350 U 330 U© 330 U
4-Nitroaniline 870 U 870 U 870 U 870 U 8B40 U 840 U
4,6-Dinitro-2-methylphencl 870 U 870 U 870 U 870 O 840 U 840 U
N-Nitrosodiphenylamine (1) 350 U 350 © 350 U 350 U 330 U 330 U
4 -Bromophenyl-phenylether 350 U 350 U© 350 U 350 U 330 U 330 O
Hexachlorobenzene ' 350 U 350 U 350 U 350 U 330 O 330 U©
Pentachlorophenol 870 U 72 % 63 % 870 U 840 U 94 %
Phenanthrene ' 350 U 350 U© 350 U 350 U 130 U 230 U
Anthracene 350 U 350 O 350 U 350 O 330 U 330 U
Carbazole 350 U 350 U 350 U 350 U 330 U 330 O
Di-n-butylphthalate 350 U 350 O 350 U 350 U 330 U 330 O
Fluoranthene 350 U 350 U 350 U 350 U 330 U 330 U
Pyrene 350 U 93 % 80 % 350 U 330 U 104 %
Butylbenzylphthalate 350 O 350 U 350 U 350 U 330 U 330 U
3,3*-Dichlorobenzidine 350 U 350 U© 350 U 350 O 330 © 330 ©
Benzo{(a)anthracene 350 U 350 U 350 U 350 U 33¢ U 330 U
Chrysene 50 U 350 U 350 U 350 U 330 U 330 U
bis{2-Ethylhexyl)phthalate 350 U 350 U 350 U 350 U 336 U 330 U
Di-n-octyl phthalate 350 U 350 U 350 U 350 U 330 U 330 U
Benzo{b) flucranthene 350 U 350 U 350 U 350 U 330 U 330 U
Benzo (k) fluoranthene 350 U 350 U 350 U 350 U 330 U 330 U
Benzc(a) pyrene 350 U 350 U 350 U 350 U 330 U 330 U
Indeno(1,2,3-cd)pyrene 350 U 350 U 350 U 350 O 330 U 330 U
Dibenz (a, h)anthracene 350 O 350 O 350 U 350 U 330 O 330 U
Benzo{g,h, i)perylene 350 U 350 U 350 U 350 U 330 U 330 U

(1} - Cannot be separated from Diphenylamine. *= Outside of EPA CLP QC limits.

i
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1F CLIENT SAMPLE NO.
SEMIVCLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

|BOWBT2
Lab Name: Recra.labNeg Work Order: 10985001001
Client: TNU-HANFCORD B9S-078
Matrix: (soil/water) SOIL Lab Sample ID: 9909L157-001
Sample wt/vol: _30.0 {(g/mL) G Lab File ID: A100503
Level: (low/med) LOW Date Recelved: 09/22/49
%¥ Moilsture: 4 decanted: {Y/N)}__ Date Extracted: 10/04/99
Concentrated Extract Volume: 1000 {ul) Date Analyzed: 10/05/989
Injection Volume: 2.0 (ul} Dilution Factor: 1.00
GPC Cleanup: {Y/N) N pH:
CONCENTRATION UNITS:
Number TICs found: _2 (ug/L or ug/Kg) UG/KG
| 1 | | | |
| CAS NUMBER | COMPOUND NAME ! RT | EST. CONC | o |
|s=c=c—====ssss=|s=====s=ssssssmsccemmsssso==|o=ms===|oococesssssss|sssas]
|1 | UNKNOWN | 7.24 | so| JB |
| 2 | UNKNOQWN | 7.57 | 30| J |
| | I l | !
FORM 1 SV-TIC 3/90

06



iF CLIENT SAMPLE NG
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPCUNDS |

| BOWBT1

Lab Name: Recra.labNet Work Order: 10985001001 |

Client: TNU-HANFORD BO99-078

Matrix: (soil/water) SOIL Lab Sample ID: 9909L157-002

Sample wt/vol: _30.0 {g/mL) G Lab File 1D: Al100506

Level: {low/med} LOW Date Recelved: 08/22/99

% Moisture: 4 decanted: (Y/N)___ Date Extracted: 10/04/99

Concentrated Extract Volume: 1000 (ul) Date Analyzed: 10/05/99

Injection Volume: 2.0 (ul) Dilution Factor: 1.00

GPC Cleanup: (¥Y/N) N pH:

CONCENTRATION UNITS:

Number TICs found: _4 (ug/L or ug/Kg) UG/KG
| | l | | |
| CAS NUMBER | COMPOUND NAME | RT | EST. CONC | Q |
| ===s-=ssmszcc==|=szszszzz==sczozsssszc==ss===|=====c=|z=zs=====s====|=====|
1. | UNKNOWN | 7.23 | 70| JB |
| 2. | UNKNOWN | 23.76 | 200 J |
| 3 | UNKNOWN | 25.15 | 90| J ]
| 4 | UNKNOWN | 25.29 | 100| J |
1 I | t 1 |

FORM 1 SV-TIC 3/90



1F CLIENT SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS [

| SBLKDQ
Lab Name: Recra.labNet Work Order: 10985001001
Client: TNU-HANFORD R93-078
Matrix: (soil/water) SOIL Lab Sample ID: 99LE1196-MB1
Sample wt/vol: _30.0 (g/mL) G Lab File ID: D100505
Level: {low/med} LOW Date Received: 10/04/99
% Moisture: decanted: (Y/N)__ Date Extracted: 10/04/99
Concentrated Extract Volume: 1000 (ul) Date Analyzed: 10/05/99
Injectcion Volume: 2.0 (ul) Dilution Factor: 1.00
GPC Cleanup: (Y/N} N pH:
CONCENTRATICN UNITS:
Number TICs fcound: _1 (ug/L or ug/¥g) UG/KG
| | | | |
| CAS NUMBER ] COMPOUND NAME | RT | EST. CONC | ©Q
|s====s=ssc=====|=s=s=scccsecssmscmcsooossas|sosssns |osmssssssasss | =====
S I | UNKNOWN | 8.48 | 80| J
1 | l | |
FORM 1 SV-TIC 3/9¢0



Recra LabNet - Licnville Laboratory
BNA ANALYTICAL DATA PACKAGE FOR
TNU-HANFORD B%9-078

DATE RECEIVED: (09/22/99 RFW LOT # :9909L157

CLIENT ID RFW # MTX ©PREP # COLLECTION EXTR/PREP ANALYSIS
BOWBTZ o001 S 99LE1196 09/20/99 10/04/99 10/05/99
BOWBTZ2 001 MS $ 99LE1196 09/20/99 10/04/99 10/05/99
ROWBT2 001 MSD S 99LE1196 09/20/99 10/04/99 10/05/99
BOWBT1 002 S G§9LE1196 09/20/99 10/04/99 10/05/99

LAR QC:

SBLKDO MB1 S 98LE1196 N/A 10/04/99 10/05/99
SBLKDQ MB1 BS S 99LE1196 N/A 10/04/9% 16/05/99

0Y



RECRA LabNet Use Only
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BYSTE-1LL | 1w s
ot
1
ollector Comgpany Centact Telephone No. |Project Coordinator Price Cod Data Furnaronnd .
Bowers/Trice Chris Cearlock 3729574 TRENT, SJ rice Code 8N R
Project Designation Sampling Locslion ISAF Nao. 45 Days
200 Arca Source characterization - 200-CW-1 OU 200 B pond (B8758) >15 B99-078
Ice Chest No. . Field Logbook No. Method of Shipment
ML D0 EL-1511 Fed Ex
Shipped Ta Offsite Property No. Bi!l of Lading/Air Bill No. €-21-5151 1 o
— . - -,
- [ [ o = el <
RECRA- R F=20-25 A990263 4235 (30 G aC Pl
+ ~t
CDA
Grocew) (7)¢
POSSIBLE SAMPLE HAZARDS/REMARKS . Cool 4C Coof 4C None Cool 4C
’ Preservation .
Type of Container 3G G 36 G
No. of Container(s) ! ! ! !
Special Handfing and/or Storage Volume 60mL 250mL 250mL 500mL
VOA - $260A | Semi-VOA - |Ses item (1) in [See ilem (2)in
(TCLY, VOA - [8270A (TCL]: Spcci‘AI Spcciral
SAMPLE ANALYSIS o e | et | Tctons. | ftruions
Propancl, WTPH-D
Ethanol ) PCBs - 8082
Sample No. Matrix * Sample Date Sample Time | ;‘i’ R s A ?’ﬁ%‘ ﬁ?ﬁ%ﬁﬁ ‘
— |powsT2 Soil 9.2-99 1) Ha ¥ X
,.FBOWBT,( i Soil G -0~y ¢ 9250 v %
- g L Y
m# Soil
T Soil
/%ﬁ Y=ido-f
SPECIAL INSTRUCTIONS Matrix *
CHAIN OF POSSESSION Sign/Print Names See chain of custody comments on SAF B99-078. Out of Gamma Spec. botile alse Soil
analyze for Np-237, isotopic U, Ni-61, Tech-99, Tritium, . Out of ICP bottie also W
clinquished By D #; 3 a0 crs Date/Time [Received By Date/Tim analyze for NO2/NQ3, IC anions, Sulfides, Ammania, Total Cyanide, and pH. v iter
apot
ﬁ ,..H,!B St ? 2d 'f?/j £20 ﬁ [ I? ? ,),0-\??/}6 it {1) Gamma Spectroscopy {Cesinm-137, Cobali-60, Evropium-152, Europium-155); Other Satid
Relinquisiéd By Date/Tilne R:celvc By _ Date/Time Gamma Spec - Add-on {Americium-241}; Strantivm-89,90 -- Total Sr- Total Uranium Other Liquid
‘ .% Og 50 e q 2" C(q O%SO {Uranium}; Isotopic Plutonium ; Isctopic Thorium {Thorum-232}; Americium-241
Jinguig™d By Do T |Recc|v=d By DaerTime (2} 1CP Metals - 6010A (Supentrace) {Arsenic, Barium, Cadmium, Chromium, Lead,
. —_ Selenium, Silver}; ICP Metals - 6010A (Supertrace Add-On) {Beryllium, Copper, Nickel,
g\)\u q ’L [ th \ Ll (x) ;E’D T K ﬂ' Zl-qq [ "'400 Vanadium. Zinc, Mercury - 7471 - (CV};, Chromium Hex - 7196
FRcllnqmshed By Date/Time FR:C:W(d By Date/Tim Colloc 02, UNAVAL AR LE -T2 <& » Cog,
S Ex_ 39299 /Cﬂlla o 0 C\‘%]Oq‘}{ A90H L1573
LABORATORY [Received By \ Tille DaterTime
SECTION
FINAL SAMPLE | Disposal Mcthod Disposed By Date/Time

DISPOSITION




RECRA
L *$ ENVIRONMENTAL
INC.

Chemical and Environmental Measurement Information

Recra LabNet Philadelphia

Analytical Report
Client : TNU-HANFORD B99-078 W.0 #: 10985-001-001-9999-00
RFW# : 99091157 Date Received: (09-22-99

SDG/SAF#: H0539/B99-078

DIESEL RANGE ORGANICS

The set of samples consisted of two (2) soil samples collected on 09-20-99.

The samples and their associated QC samples were prepared on 10-04-99 and analyzed by

methodology based on EPA Method 8015B for Diesel Range Petroleum Hydrocarbons on 10-
08,09-99. The analysis met the intent of method WTPH-D.

1. The cooler temperature has been recorded on the chain-of-custody.

2. All required holding times for extraction and analysis were met.

3. All initial calibrations associated with this data set were within acceptance criteria.

4. All diesel continuing calibration standards analyzed prior to the sample extracts were within

acceptance criteria.

5. All surrogate recoveries were within acceptance criteria.
6. The blank spike recovery was within acceptance criteria.
7. All matrix spike recoveries were within acceptance criteria.

CAMN e

J. Michael Taylor
Vice President
Philadelphia Analytical Laboratory

R:ASHARE\LCAGCSCAN09-157d.doc

The results presented in this repont relate only to the analytical testing and conditions of the samples at receipt and during sterage. All pages of this report are integral parts of

the analytical data. Therefore, this report should only be reproduced in its entirety of 6 pages.

AN
208 Welsh Pool Road « Lionville, PA 19341-1333 « (610) 280-3000 » Fax (610) 280-3041 v



GLOSS OF _DIES

DATA QUAL

U = Indicates that the compound was analyzed for but not detected.
The minimum detection limit for the sample (not the method
detection limit) is reported with the U (e.g., 10U).

J = Indicates an estimated value. This flag is used in cases where a
target analyte is detected at a level less than the lower
quantification level, If the limit of quantification is 10 ug/L and a
concentration of 3 ug/L is calculated, it is reported as 3J.

B = This flag is used when the analyte is found in the associated blank
as well as in the sample. It indicates possible/probable blank
contamination.

E - Indicates that the compound was detected beyond the calibration
range and was subsequently analyzed at a dilution.

| = Interference.

ABBREVIATIONS

BS = Indicates blank spike in which reagent grade water is spiked with
the CLP marrix spiking solutions and carried through all the steps
in the method. Spike recoveries are reported.

BSD =  Indicates blank spike duplicate.

MS = Indicates matrix spike.

MSD = Indicates matrix spike duplicate.

DL = Indicatesthat recoveries were not obtained because the extract had
to be difuted for analysis.

NA = Not Applicable.
DF = Dilution Factor.

NR =  Not Required

SPp = Indicates spiked compound.

002



Recra LabNet - Lionville Laboratory

) DIESEL RANGE ORGANICS BY GC Report Date: 10/13/39 07:04
RFW Batch Number: 9909L157 Client; TNU-HANFORD B99-078 Work Order: 10985-001-001-9955-00 Pag¥) 1
-
Cust ID: BOWBT2 BOWBT2 BOWBT2 BOWBT1 BLK BLK B§ O
Sample REW# : 001 001 Ms 001 MSD 002 99LE1192-MB1 9SLE1192-MB1l
Information Matrix: SOIL SOIL SOIL SOIL SOIL SOIL
D.F.: 1.00 1.00 1.00 1.00 1.00 1.00
Units: mg/kg mg/kg mg/kg mg/kg ng/kg mg/kg
Surrogate: p-Terphenyl 85 % 114 % 123 % 115 % 96 % 98 %
=:====:::==:===::======:::::::::::::.—.::::::::fl==::;:::::::fl:::=========f1======.—..—:====f1============f1:::::::1¢:::f1
Diesel Range Organics 4.2 U 96 % 102 % 4.2 U 4.0 U B4 %

U= Analyzed, not detected. J= Present below detection limit. B= Present in blank. NR= Not requested.

%=

%\\&»\V
® \&\\\‘«

NS= Not spiked.

Percent recovery. D= Diluted out. = Interference. NA= Not Applicable. *= Cutside of Advisory limits,



Recra LabNet - Lionville Labocratory

DRO ANALYTICAL DATA PACKAGE FOR
TNU-HANFCRD B99-078
DATE RECEIVED: 09/22/99 RFW LOT # :9909L157
CLIENT ID RFW # MTX PREP #$ COLLECTION EXTR/PREP ANALYSIS
BOWBRT2 001 S 98LE1192 09/20/99 10/04/99 10/08/99
BOWRT2 001 MS S 99LE11%2 09/20/99 10/04/99 10/08/99
BOWBT2 001 MSD S 99LE1192 038/20/9% 16/04/99 10/09/99
BOWBT1 002 S 99LE1192 05/20/9% 10/04/99 10/09/99
LABR QC:
BLK MB1 S S9LE1192 N/A 1c/04/99 10/08/99
BLK MB1 BS S 939LE1192 N/A 10/04/99 10/08/99

e

004



RECRA LabNet Use Only

qC\C‘O\L\ESj
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Bechtel Hanford Inc. L CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BIG-UTS-122 [ L o e
[Collector Company Contact Telephone No. Project Cacrdinator - d
Bowers/Trice Chris Cearlock 3729574 ITRENT; S Price Code  §N Dat Turnaraun
Project Designation Ssmpling Location AF Na. 45 Days
200 Arca Source characterization - 200-CW-1 OU 200 B pond {B8758) >1§' B99-078 i
Ice Chest No. Field Logbuok No. Method of Shipment iy
SML S0 EL-1511 Fed Ex S..:’.)
Shipped To Offsite Property No. Bill of Lading/Air Bill No, R IENES
-l b “‘Hfrﬁf@ Q
RECRLT R §=22-2; A9902063 4235 1252 /(O
COA
Ui0ce) (7/¢
POSSIBLE SAMPLE HAZARDS/REMARKS coolsc | cooftc Nome Cont4C
i Preservation .
Type of Container G a6 3G 6
Neo. of Container(s) ' ! l !
Special Handling and/or Storsge Volume 60mL 250mL 250mL S00ml
VOA - $260A | Semi-VOA - |See item (1) in [Sex item (2)in
{ICL); VOA - | B270A (TCLY |  Special Specinl
SAMPLE ANALYSIS !26((:’:\’ g?fld TFRF:nts)lesd Instructions. fnmucitlom.
Propanal, WTPH-D, :
Ethanol) PCB, - 8082
Sample No. Matrix * Sample Date Sample Time
s\— |BOWBT2 Soil 9<-99 1l) HA
T BOWBTZ | Soil G -30 -~ ?y ¢ 950 v
s - ’
&8 Soil
T;_ 1. B> Soit
/ L
ISPECIAL INSTRUCTIONS Marix *
CHAIN OF POSSESSION Sign/Print Names See chain of custody comments on SAF B99-078. Out of Gamma Spec. bottle also .
analyze for Np-237, isolopic U, Ni-63, Tech-99, Tritium, . Out of ECP botile also Soit
Relinquished By D o sy {3 e 1a- - Date/Time [Received By Date/Ti analyze for NO2/NOD3, IC anions, Sulfides, Ammonia, Total Cyanide, and pH. \:""
E ; por
ﬁ areen [3 peten ‘? 3d-r ?/ /€0 ﬁ f / R ? ,;a / (L (1) Gamma Spectroscopy {Cesium-{37, Cobait-60, Europium. {52, Eutopium-155}; Othes Solid
elinquiséd Hy Date/Tilne Received, By Date/Time Gamma Spec - Add-an | Americium-241}; Strontinm-89.90 — Total Sr; Total Uranium Other Liquid
Q_QJ. B q 3\ % QR 50 !5}: AL q Zl C(Of D%ao {Uranium | ; Isotopic Plutonium; Isatopic Thorium {Thorium-232); Americium-241
Relinguighiel B)’ ( Date/Time ~ Reccw:d By Date/Time [Si:cL?quM;:r:z;-l.'5?(l??’AN:::f:ﬂ?:&i?;?:;}i?::& ((:)a(;r![li[;lm.1fllfoméum. LE:!. el
N —_— , Silver}; - ~On) {Beryllium. Copper, Nickel,
d Ot AR lq j_q O FEDE X q 299 Yoo Vanadium, Zinc}; Mercury - 1471 - (CVY; Chiromiam Hex - 7196
elinquished By DaaterTime Received B Date/Tim Col oy o€ U’*-)"VA*\L/’CFJL e - Sie N Co.
o
SEFFELFELINICTEYIN & ﬁaaﬂﬂjoq*}g ACALIS?
LABORATORY [Received By Tille DateTime
SECTION
FINAL SAMPLE | Disposal Method Disposed By Date/Yime
DISPOSITION J




RECRA
L ™\ ENVIRONMENTAL
INC.

Chemical and Environmental Measurement Information

Recra LabNet Philadelphia
Analytical Report

Client: TNU-HANFORD B9%-078 W.0.#: 10985-001-001-9999-00

RF¥FW#: 99091157 Date Received: 09-22-99
SDG/SAF#: H0539/B99-078

PCB

The set of samples consisted of two (2) soil samples collected on 09-20-99.

The samples and their associated QC samples were extracted on 09-28-99 and analyzed according to
Recra OPs based on SW846, 3rd Edition procedures on 10-02,03-99. The extraction procedure was
based on method 3540 and the extracts were analyzed based on method 8082 for Aroclors only.

The following is a summary of the QC results accompanying the sample results and a description of
any problems encountered during their analyses:

1. The cooler temperature has been recorded on the chain-of-custody.

2. All required holding times for extraction and analysis have been met.

3. The samples and their associated QC samples reccived a sulfuric acid and sulfur cleanup.

4. The methed blank was below the reporting limits for all target compounds.

5. All surrogate recoveries were within acceptance criteria.

6. The blank spike recovery was within acceptance criteria.

7. All matrix spike recoveries were within acceptance criteria.

8. All initial calibrations associated with this data set were within acceptance criteria.

9. All continuing calibration standards analyzed prior to sample extracts were within acceptance
criteria.

W lo-29-99

J. Michael Taylor Date
Vice President

Philadelphia Analytical Laboratory

pefirgroup\datalpest09L-157 peb

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are integral parts of the

analytical data. Therefore, this report should only be reproduced in its entirety of 7 pages.

N
208 Welsh Pool Road s Lionville, PA 13341-1333 « (610) 280-3000 » Fax (610) 280-3041 Yo



Recra LabNet Phitadelphia

GLOSSARY OF PESTICIDE/PCB DATA

DATA QUALIFIERS

U = Indicates that the compound was analyzed for but not detected. The minimum
detection limit for the sample (not the method detection limit) 1s reported with the U
(e.g., 10U).

J = Indicates an estimated value. This flag is used in cases where a target analyte is
detected at a level less than the lower quantification level. 1f the limit of quantification
is 10 ug/L and a concentration of 3 ug/L is calculated, it is reported as 3J.

B = This flag is used when the analyte is found in the associated blank as well as in the
sample. It indicates possible/probable blank contamination.

E = Indicates that the compound was detected beyond the calibration range and was
subsequently analyzed at a dilution.

| = Interference.

ABBREVIATIONS

BS = Indicates blank spike in which reagent grade water is spiked with the CLP matnx
spiking solutions and carried through all the steps in the method. Spike recovenes are
reported.

BSD = Indicates blank spike duplicate.

MS = Indicates matrix spike.

MSb = Indicates matrix spike duplicate.

DL = Indicates that recoveries were not obtained because the extract had to be diluted for
analysis.

NA = Not Applicable.

DF = Dilution Factor.

NR = Not Required.

SP = Indicates Spiked Compound.

mRFW 21-21-035/A-03/97
L /

002



Recra LabNet Philadelphia

GLOSSARY OF PESTICIDE/PCB DATA

This flag is used for a pesticide/Aroclor target analyte when there is greater
than 25% difference for detected concentrations between the two GC columns
(see Form X). The lower of the two values is reported on Form I and flagged
with a "P".

This flag identifies all compounds identified in an analysis at a secondary
dilution factor.

This flag applies to a compound that has been confirmed by GC/MS.

RFW #21-21-035/A-03/97

RE

003



Recra LabNet - Lionville Laboratory

: PCBs by GC Report Date: 10/16/99 14:14
EFW Batch Number: 9909L157 Client: TNU-HANFORD B99-078 Work Order: 10985001001 Page: 1 2;
Cust ID: BOWBT2 BOWBT2 BOWBT2 BOWEBT1 PBLEVJ PBLKVJ BS o
Sample RFW#: 001 001 MS 001 MSD 002 99LE1173-MB1 99LE1173-MB1
Information Matrix: SCIL SOIL SOIL SOIL SOIL SOIL
D.F.: 1.00 1.00 1.00 1.00 1.00 1.00
Units: UG/KG UG/XG UG/KG UG/KG UG/KG UG/KG
Surrcgate: Tetrachloro-m-xylene 100 % 102 % 10 % 102 % 110 % 108 %
Decachlorobpiphenyl 96 % 97 % 95 % 97 % 103 % 104 ¥
========================================:====f1============f1============fl============f1====v':=======f1============f1
Aroclor-i01é6 34 D 34 U 35 U 35 U 33 U 33 U
Aroclor-1221 68 U 69 U 69 U 70 U 67 U €7 U
Aroclor-1232 34 U 34 U 35 U 35 U 33 U 33 U
Aroclor-1242 34 U 34 U 35 U 35 U 330 33 O
Aroclor-1248 34 U 34 U 35 U 35 0O 33 O 33 U
Aroclor-1254 34 U 76 % 79 % 35 U 33 U 87 %
Arcoclor-1260 34 U 34 U 35 U 35 U 33 U 33 U

hS
(o]
.
—
o
L
o

U= Analyzed, not detected. J= Present below detection limit. B= Present in blank. NR= Not reported. NS= Not spiked.
%= Percent recovery. D= Diluted out. 1I= Interference. NA= Not Applicable. =*= Cutside of EPA CLP QC



Recra LabNet

- Lionville Laboratory

PCB ANALYTICAL DATA PACKAGE FOR
TNU-HANFORD B99-078

DATE RECEIVED: 09/22/99

CLIENT 1D RFW # MTX
BCWBTZ2 001 S

BOWBT2 001 MS S

BOWBTZ2 001 MSD s

BOWRT1 002 5

LAB QC-
PBLEVJ MB1 S
PBLKVJ MB1 BS S

RFW LOT # :9909L157
PREP # COLLECTICN EXTR/PREP ANALYSIS
99LE1173 09/20/99 09/28/99 10/03/99
99LE1173 09/20/99 09/28/99 10/03/99
99LE1173 09/20/99 09/28/99 10/03/99
99LE1173 09/20/99 09/28/99 10/03/99
99LE1173 N/A 09/28/99 10/02/99
9S$LE1173 N/A 09/28/99 10/02/99

/Ulo’ 181

0035
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Bechtel Hanford ILne. L CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BYY-U/B-124 |er : vk
Collector ] Company Contact Telephone No. Project Coordinator
Bowers/Trice Chris Cearlock 372.9574 RENT, §J Price Code 8N Data Turnaround =
Project Designation Sampling Location ISAF No. 45 Days o
200 Arca Source characterization - 200-CW-1 OU 200 B pond (BB758)>15 399-G78 o
[ee Chest No. Y Field Lagbook No. Method of Shipment
SML D0 EL-1511 Fed Ex
[Shippcd To Oftsite Property Na. Bilt of Lading/Air Bill Ne. &o20.0% of o
i M oaa - -
~ - L QO I < "
ﬂ"éc“&: Ry F=22-75 A aq 02063 H AR5 TINB D SO ielO
COA
Grocw ¢7)¢
POSSIBLE SAMPLE HAZARDSIEEMARKS o ; Cool 4C Cool AC None Cool AT
reservation ‘
. - =
Type of Container G 2G ) 3G 2
No, of Container(s) ! ! ! .
Special Handling and/or Storage Volume 60ml 250ml 250mL 500mL
VOA - $260A | Semi-VOA - |Sec item (1) in |See item {2} in
(TCL), VOA - {42704 (TCL);, [ Speciat Spesial
d- H-Diesel | I ions. | 1 ions.
SAMPLE ANALYSIS !26(;3 i.'l\-d TPR::::“ nstruclions mwci‘ ons
Propanc!, WTPH-D,
Ethanol] | pCBs - 8032
Sample No. Matrix * Sample Date Sample Time : 3 ?f _*‘ : F f e ol ¢ 3 g}% T
N— [BowBT2 Soi 9.20-99 1) 43 X X X rrn
> B}"WBTX ! Sl ]9-g0~2 | C?50 | y X X Aech)
1o T
Soil
/% .. M Sail
ISPECIAL INSTRUCTIONS Matrix *
CHAIN OF POSSESSION Sign/Print Names See chain of custody comments on SAF B99-078. Out of Gamma Spec, bottle also sl
analyze for Np-237, isotopic U, Ni-63, Tech-99, Tritium, . Out of ICP botite also w
Refinquished By D o< s f3diempp Date/Time [Received By Datefr/ analyze for NO2NO3, 1C anions, Sulfides, Ammonia, Total Cyanide, and pHl. v::;:
_ﬂl“vﬁ PreamtaA 9_34 “";Y?/} €0 ﬁ _L] n ? ‘)0\?? /5 ad (1) Gamma Spectroscopy {Cesium-137, Cobalt-60, Europium-152, Europium-155); Other Solid
ehinquished By Date/Tine Rcccm: By _ Date/Time Gamma Spec - Add-on { Americium-241}; Strontium-89,90 - Total Sr; Total Uranium Other Liguid
‘ qq QR 50 e q th Cto’ O |Uranium}; Isotopic Plutonium; Isotopic Thorum [ Thomum-232}; Americium-241
T R v d B DaerTime (2} ICP Mectals - 6010A (Supenrace) [Assenic, Barium, Cadmium, Chromium, Lead,
Cllﬂqu hi q C q Date "T“’ ceceved BY Selenium, Sitver); ICP Metals - 6010A (Supertrace Add-On) {Beryllium, Copper, Nickel,
’L l 1 F@t X q - 'Z,i qq MOO Vanadfum, Zinc}; Mercury - 7471 - ¢CV}; Chromium Hex - 7196
Rellnqulshcd By Dafe!Ttmc ecei (d By /“\ Datefl"nj ol o €. UrNARVALASLE T S e™ o 3.
@5@ %2299 /cm;: NN 20 5/ 0HE AqoH LIS
LADORATORY [Received By /\3 Title DaterTime
SECTION )
FINAL SAMPLE | Disposal Method Disposed By Date/Time
DISPOSITION




RECRA
L " ENVIRONMENTAL
INC.

Chemical and Environmental Measurement Information
Recra LabNet Philadelphia

Analytical Report
Client: TNU HANFORD B99-078 W.0. #: # 10985-001-001-9999-00
RFW #: 9909L157 Date Received: (9-22-9%

SDG/SAF#: H0539/B99-078
GC SCAN
The set of samples consisted of two (2) soil samples collected on (9-20-99.

The samples and their associated QC samples were prepared on 09-23-99 and analyzed by
methodology based on EPA Method 8015B for Ethanol and Butanol on 09-24-99.

The following is a summary of the QC results accompanying these sample results and a description
of any problems encountered during their analyses:

1. The samples were packaged and stored as specified in the method protocol; the cooler
temperature upon receipt has been recorded on the chain-of-custody.

2. The required holding time for analysis was met.
3. All initial calibrations associated with this data set were within acceptance criteria.
4. All continuing calibration standards analyzed prior to the sample extracts were within

acceptance criteria.

5. Surrogates were not used for this analysis.
6. The blank spike recovery was within advisory control limits of 50%-150%.
7. All matrix spike recoveries were within the advisory control limits of 50%-150%.

J. Michael Taylor
Vice President
Philadelphia Analytical Laboratory;

risharetlc\gescan\09-157 .doc

The results presented in this report relate only 1o the analytical sesting and conditions of the samples at receipt and during storage.  All pages of this report are integral pa.rfs of ™

the analytical data. Therefore, this report should only be reproduced in its entirety of & pages.

001

L4

208 Welsh Pool Road - Lionville, PA 19341-1333 - (610) 280-3000 « Fax {(610) 280-3041



GLOSSARY OF OGCSC DATA

DATA QUALIFIERS

U = Indicates that the compound was analyzed for but not detected.
The minimum detection limit for the sample (not the method
detection limit) is reported with the U (e.g., 10U). :

J = Indicates an estimated value. This flag is used in cases where a

i target analyte is detected at a level less than the lower
quantification level. If the limit of quantification is 10 ug/L and a
concentration of 3 ug/L is calculated, it is reported as 3J.

B = This flag is used when the analyte is found in the associated blank
as well as in the sample. It indicates possible/probable blank
contamination.

E = Indicates that the compound was detected beyond the calibration
range and was subsequently analyzed at a dilution.

I = Interference.

ABBREVIATIONS

BS = Indicates blank spike in which reagent grade water is spiked with
the CLP matrix spiking solutions and carried through all the steps
in the method. Spike recoveries are reported.

BSD = Indicates blank spike duplicate.

MS = Indicates matrix spike.

MSD = Indicates matrix spike duplicate.

DL = Indicates that recoveries were not obtained because the extract had
to be diluted for analysis.

NA = Not Applicable.

DF = Dilution Factor.

NR = Not Required.

SP = Indicates spiked compound.



Recra LabNet - Lionville Laboratory

. GC SCAN Report Date: 10/04/99 12:55
RFW Batch Number: 9309%L157 Client: TNU-HANFCRD BS9-078 Work Order: 10985-001-001-99%9-00 Page: 1
Cust 1ID: BOWBT2 BOWBT2 BOWBT2 BOWBT1 BLK BLK BS (]
o
Sample RFWi#: 001 001 Ms 001 MSD 002 99LLC143-MB1 99LLCl43-MB1 O
Information Matrix: SOIL S0IL SOIL SOIL SOIL SCIL
D.F.: 1.00 1.00 1.00 1.00 1.00 1.00
Units: mg/kg mg/kg mg/kyg mg/kg mg/kg mg/kg
========:::=:::x::===========================f1====::===:==f1==========::fl:::::::x::::f]_======::====f1======::====fl
n-Propyl Alcohol 4.4 U 101 % 100 % 5.0 U 5.0 U 89 %
Ethanol 4,4 U 5.0 U 5.0 O 5.0 O 5.0 U 5.0 0O

U= Analyzed, not detected. J= Present below detection limit. B= Present in blank. NR= Not requested. NS= Not spiked.

$= Percent recovery. D= Diluted out. I= Interference. NA= Not Applicable. *= Outside of Advisory limits.



Recra LabNet - Lionville Laboratory

GCSsC

ANATLYTICAL DATA

TNU-HANFORD B99-078

PACKAGE FCR

DATE RECEIVED: 09/22/99 RFW LOT # :9909L157

CLIENT ID RFW # MTX FPFREP # COLLECTICN EXTR/PREP ANALYSIS
BOWBT2 001 S S99LLC143 09/20/99 09/23/99 09/24/99
BOWBT2 001 M3 S 99LLC143 09/20/99 09/23/99 09/24/99
BOWBT2 001 MSD S 99LLC143 09/20/99 09/23/99 09/24/99
BOWBT1 002 S 9SLLC142 09/20/99 09/23/99 09/24/99

LAB QC:

BLK MB1 5 99LLC143 N/A 09/23/99 09/24/99
BLK MB1 BS S 99LLC143 N/A 09/23/99 09/24/99

e
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RECRA LabNet Use Only

Qqoonsl

Custody Transfer Record/Lab Work Request rage | o |

n ,, FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS

@ M

RECRA
¢9 LabNet

Client Tl\\U\ - \'\CU\-DQLA % - 0}8

Refrigerator #

(1

e

Est. Final Pro). Sampling Date

Liquid

#Type Container
Solid

-

=

Project # _/ MQS—" o2 ) - GG OO
Project Contact/Phone #

RECRA Project Manager oT

Liquid

Volume
Solid

il

Preservatives

ac _AA40e. pel _ T _ TAT A0 And,

Date Rec’d o33 Date Due

10/22/25 °

Account # ___

-t ANALYSES >
REQUESYED

ORG

VOA

BNA

PCB
T Pw

INORG

Z

Metal
C

MATRIX Matrix
CODES: Lab cn?,ﬁ
en
8- Soi D Cllent ID/Description )
SE - Sediment

50 - Solid

SL - Sludge MS | MSD

Matrix Date Time

“=| Herb

RECRA LabNet Use Only

Cotlected | Coliected

LRI

IAHEA

ISFD

16T

(7"%’*_

oA
S
2%

=

s

W - Water

.0- Qi (OO PowihtTa.

AL boal BOW BTN

q)aq/‘i‘? al®

Le P Ot ZSH

S 1 ,
Lo | L |ASD

< X lopes

ke

~N|
<J<JIN3Al2
AN Y
N

Solids
DL - Drum

-

Liquids
L- EPTCLP

Leachate

- Other

Wi - Wipe
X
F- Fish

DATE/REVISIONS:

Special Instructions:

»auaﬂeﬁam%&aa/bj

RECRA LabNet Use Only

_/44%,# A9 -7

2. (a0, NN, 2, lC_Q(a.H%
42344, f%m/«/mm s,

4, /‘7@@;’1(,— / r)wan@é’ Jn‘:ﬂlﬂn&f

CO#POSIT E
ASTE : |
. LMty OC
Relinquished Recelved Date Time Rellngulshed Recelved Date Time Discrepancies Between
by by by

e Ex %@ Ysa | aus

ORIGINAL

COC Record? ¥ or,

e |

= NRIT TEN

Samples Labels ana® 5) Received Within

Holding 5
Y} or N

H4225 7952 AL 10

Samples were:
1) Shipped
Hand Delivered

Airbill # ¥____
2) Ambient or ‘
3) Receiv
Conditio

4) Labels Indicate
Properly P

COC Tape was:

1} Pras Outer
Package or N

2} Unbrokgn on Quter

Packag o N

3} Prese n Sample
or N

4} Unbro
Sample{ Y )or N

CQC Record Present

Upen Sa Rec't
Yjyor N
Cooler 9‘

Tempaids =_ "C




. f 1
Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-078-122 [Pee 1 of 1
Collector Company Contact Telephone No. Project Coordinator X Data Turn d
Bowers/Trice Chris Ceartock 372-9574 TRENT; S Price Code 8N urnaroun
Project Designation Sampling Location [SAF No. 45 Days
200 Area Source characterization - 200-CW-1 QU 200 B pond (B8758)>15' B99-078 £y
tce Chest No. Field Logbook No, Method of Shipment
ML S0 EL-1511 Fed Ex g
Shipped To Offsite Property No. Bill of Lndingh\ir Bill No, -2V o1 o
. c & e )
RECRA- R 2235 A%902063 4235 19329 [elO
+ 1
COA
Cl0Ccw) (7)c
POSSIBLE SAMPLE HAZARDS/REMARKS Cool 4C Cool 4C None Coot AC
’ Preservation .
Type of Container © 0 G oG ]
No. of Contsiner(s) ' : l '
Special Handling and/or Storage Volame &0mL 250mL 250mL 500mL
YOA - SI604, | Semi-VOA - [See item (1} in {See item (2} in
(TCLY, VOA - {2270 (TCLY, | Specinl Special
SAMPLE ANALYSIS ngo‘:; :Jl\-dd- TPR‘H:;?ﬂ Enstructiony. lmtruc:nons
Propanaol, WTPH-D; '
Ethanol } PCBs - 3082
Sample No. Matrix * Sample Date Sample Time [ T ; m ]
N— IBowsT2 Soil 3 20-99 |1 Ha W X Deweh i’
—{BOWBT, Soil -0 ~ e) 9 ALC
gl 9-30-2 750 | v X 1)
BOWBTL, Soit
T Soil
2. 20 ;{'9
SPECIAL INSTRUCTIONS Matrix *
CHAIN OF POSSESSION Sigr/Print Names See chain of custody comments on SAF B99-078. Out of Gamma Spec. bottie also Soil
analyze for Np-237, isotopic U, Ni-63, Tech-99, Tritium, . Out of ICP bottle also '
Relinguished By Doy 5 (? Seriy Date/Time |Received By Date/Ti analyze for NO2/NQ3, IC anions, Sulfides, Ammonia, Total Cyanide, and pH. :’v'm
apor
MM ‘? 29 -rS €0 F / n ? ao_??/./épo MG Speciroscopy {Cesium-137, Cobalt-60, Europium- 152, Europium-155}; Other Salid
Relinguisked Hy Date/Tifne rReCC"’Cd By Da"‘””"‘ Gamma Spec - Add-on {Americium-241); Stiontivm-89,50 — Total Sr; Tora} Uranium Other Liquid
\ Bq DR 50 &\ku q zl qol O {Uranium}; Isotopic Plutonium; Isotopic Thorium | Thorium-232); Americivm-241
elinanieh Datc,‘Tlmc Rccewcd B Do Time (2) ICP Melals - 6010A (Supertrace) [ Arsenic, Barium, Cadmium, Chromium, Lead,
elingy 0{ I C q L Selenium, Silver|; ICP Metals - 6010A (Supertrace Add-On) [Berylium, Copper, Nickel,
Q FAR FEDE X ﬁ 21.99 Y00 Vanadium, Zinc); Metcury - 7471 - (CV); Chromium Hex - 7196
Relinquished By Datcmmc Rcceiv(d By Dalefl'l} Collocy o0&, UN"‘VA“\LJ‘\"PJL c -T2 Sié ~J Cerg_
2o Sy %amcdmua A DAT 205, OS] A9CALIS
LABORATORY [Rectived By e Tille Date/Time
SECTION
FINAL SAMPLE | Disposal Method Disposed By Date/Time
DISPOSITION




RECRA
L 8§ ENVIRONMENTAL
INC.

Chemical and Environmental Measurement Information

Recra LabNet Philadelphia

Analytical Report
Client : TNU-HANFORD B99-078 W.0.# : 10985-001-001-9999-00
RFW# ; 99091157 Date Received: 09-22-99
SDG/SAF# : H0539/B99-078
*REVISION*
METALS CASE NARRATIVE

This package has been revised to include the addition of Antimony and Thallium.

1. This narrative covers the analyses of 2 soil samples.

2. The samples were prepared and analyzed in accordance with methods checked on the attached
glossary.

3. All analyses were performed within the required holding times.

4. The cooler temperature has been recorded on the Chain of Custody.

5. All Initial and Continuing Calibration Verfications (ICV/CCVs) were within the 90-110%
control limits (80-120% for Mercury).

6. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less than
the PQL),

7. All preparation/method blanks (MB) were within method criteria {less than the Practical
Quantitation Limit (3X the IDL) or samples greater than 20X MB value}. Refer to the
Inorganics Method Blank Data Summary.

8. All ICP Interference Check Standards were within control limits.

9. All laboratory control samples (1.CS) were within the laboratory control limits. Refer to the
Inorganics Laboratory Control Standards Report.

10. The matrix spike (MS) recovery for 1 analyte was outside the 75-125% control limits. Refer to
the Tnorganics Accuracy Report.

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage.  All pages of this report are integral parts
of the analytical data. Therufore, this report should only be reproduced in its entirety of 0]4_ pages.

208 Welsh Pool Road » Lionville, PA 19341-1333 « (610) 280-3000 « Fax (610) 280-3041 OOI



11. For analytes where the 1CP MS is out-of-control, a post-digestion MS (PDS) and scrial
dilution are performed. A PDS was prepared at the following concentration:

PDS PDS
Sample 1D Element Concentration (ppb) % Recovery
BOWBT2 Antimony 100 99.4
12.  The duplicate analyses for 3 analytes were outside the 20% Relative Percent Difference

(RPD) control limits. Refer to the Inorganics Precision Report.

13.  For the purposes of this report, the data has been reported to the Instrument Detection Limit
(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in
a region of less-certain quantification.

6%;\( Ce—"" o\ -A8
J. Michael Taylor Date
Vice President

Philadelphia Analytical Laboratory
mld/m09-157

00



METALS METHOD GLOSSARY

The following methods are used as reference for the digestion and analysis of samples contained within this

Recra Lot#: quqL | 5—7

Leaching Procedure: __ 1310 1311 _ 1312 _ Other:

CLP Metals __ Digestion and __ Analysis Metheds: _ ILM03.0 _ I1L.M04.0

Metals Digestion Methods: __3005A _ 3010A _ 3015 _ 3020A _.A 3051 __200.7 _ SS17

__Other:
Metals Analysis Methods
EPA
SW846 EPA STDMTD OSWR USATHAMA

Aluminum 60]0B 2007 99
Antimony 6010B _7041° 2007 2042 99
Arsenic /01013 __7060A° 2007 2062  _ 3113B 99
Barium 0 _200.7 9
Beryllium LXIOB __200.7 9
Bismuth __6010B" _ 20071 __1620 _ 99
Boron __6010B __200.7 _99
Cadmium %10}3 __7T131A° 2007 _ 2132 99
Calcium __6010B __200.7 9
Chromium VG010B _ 7191°5 2007 _ 2182 _SS17
Cobalt __6p10B 2007 99
Copper ﬁg{ 0B _7211% 2007 _ 2202 99
Iron __6010B ~200.7 99
Lead Amn 74215 2007 _ 2392 _ 3113B 99
Lithium _6010B __7430¢ _ 200.7 1620 99
Magnesium __6010B __200.7 99
Manganese __6010B _200.7 _99
Mercury __T470A° /IA P 2451% 2455° 9
Molybdenum __6810B _ 2007 _99
Nickel /6010B __200.7 _ 9%
Potassium __6010B _ 7610*  200.7 _ 258.1* _9
Rare Earths __6010B* _200.7° 1620 99
Selenium AIOB 77405 2007 2702 _ 3113B 99
Silicon __6010B" __200.7 __1620 _ 99
Silica _ 6010B 2007 1620 99
Silver J/6010B 77615 2007 _ 2722 99
Sodium __6010B __7770¢ _ 2007 _ 273.1* 99
Strontium __6010B __200.7 9
Thallium V6010B _ 7841° 2007 2792 200.9 99
Tin __6010B _200.7 _9%
Titanium __6010B _200.7 99
Uranium 7QOIOB ! __200.7° __ 1620 _99
Vanadium Vv 6010B __200.7 _9
Zinc jﬁglOB __200.7 _9%
Zirconium __6010B* 20071 __1620 99
Other: Method: 0 {-‘ 3

L-WI1-033/M-03/98



METHOD REFERENCES AND DATA QUALIFIERS

DATA QUALIFIERS

U= Indicates that the parameter was not detected at or above the reported limit. The
associated numerical value is the sample detection limit.

* —

Indicates that the original sample result is greater than 4x the spike amount added.

ABBREVIATIONS

MB = Method or Preparation Blank.
MS = Matrix Spike.

MSD = Matrix Spike Duplicate.

REP = Sample Replicate

LCS = Laboratory Control Sample.
NC = Not calculated.

ANALYTICAL METAL METHODS

1. Not included in the method element list.

2. Modified Hg: Hgl and Hg?2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For

soils, 0.1 grams of sample is taken to a final volume of 50 mL (including all
reagents).

3. Modified Hg: Hgl and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For

soils, three 0.1 gram of sample is taken to a final volume of 50 mL (including all
reagents).

4. Flame AA.

5. Graphite Furnace AA.

RFW 21-21L-033/N-10/96

(4



CLIENT: TNU-HANFORD B59-078&
WORK CRDER:

SAMPLE
sxmzamm

-001

-0C2

SITE ID

ECrESFATTECERASEENRE

EOWBT2

BOWBT1

Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 11/09/9

16985-001-001-5559%-00

RECRA
ANALYTH RESULT
AEEY¥EREEEEEESSCCakmmEEE [P
Silver, Total 0.1 u
Arsenic, Total 1.4
Barium, Total 54.0
Beryllium, Total .11
Cadmium, Total 0.12
Chromium, Total 10.7
Copper, Total 14.0
Mercury, Total 0.02 u
Nickel, Total 11.1
Lead, Tctal 2.8
Antimony, Total 0.24 u
Selenium, Total 0,36 u
Thallium, Total 0.52 u
Vanadium, Total 35.2
zine, Total 31.6
Silver, Total £.0% u
Arsenic, Total 1.6
Barium, Teotal 46.1
Beryllium, Total 0.09
Cadmium, Total 0.05
Chromium, Total 7.8
Copper, Total 14.3
Mercury, Total C.01 u
Nickel, Total B.3
Lead, Total 2.5
Antimony, Total 0.23 u
Selenium, Total 0.34 u
Thallium, Total 0.4% u
Vanadium, Total 42.4
Zinc, Total 30.4

9

LOT #:

UNITS
[
M3 /KG
MG/Ka
Md/KQ
Ma /KRG
MG /KG
MG/KQ
MG/KG
MA/KG
M3 /KG
MG /K3
Ma /KA
MG /KG
Ha/Ka
MG/Ka
Ma/¥a

MG /K3
Mad/Ka
M3/ KD
MG/KG
Ma/KG
MG /KG
MG /KQ
M3 /KRG
MQ/KG
MG/ KG
HG/KG
Ma/Ka
MG/XKG
Ma/Ka
M3/KG

9909L157

REPCRTING

LIMIT

=EaaEEmEEE
0.1
0.32
.03
0.01
0.03
0.08
0.12
0.902
0.12
£.20
0.24
0.36
0.52
0.06
0.08

c.C%
0.31
0.03
Q.00
0.03
0.07
0.11
0.01
¢.11
0.19
0.23
0.34
¢.49
0.06
0.07

DILUTION

FACTOR

crresnsm
1.0
1.0
1.9
1.9
1.¢
1.0
1.0
1.0
1.0
1.0
1.0
1.9
1.0
1.0
1l.¢

i.0
1.0
1.0
1.9
1.¢
1.0
1.0
1.0
1.0

1.9

1.0

[T
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Recra LabNet - Lionville

INORQANICS METHOD BLANK DATA SUMMARY PAGE 11/09/99

CLIENT: TNU-HARFORD B$8-078 RECRA LOT #: 5505L157
WORK ORDER: 10885-001-001-9999-00

REPORTING DILUTION
SAMFLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR
PR p—— E——ITCTrrtPPmTEmzmEss ecssrssssEEkCszcasEkaDW EEkEmmmE ErFEEE CrErEcEmms -
BLANK1 99L0674-MB1 Silver, Total 0.10 u MG/KG c.10 1.0
Arasenic, Total 0.33 u MG/K@ 0,33 1.0
Barium, Total 0.05 MG /KA 0.03 1.0
Beryllium, Total " p.ot u wMG/Ka 0.01 1.0
Cadmium, Total 0.03 u M3/KQ Q.03 1.0
Chromium, Total 0.1¢ Ma/Ka 0.08 1.0
Copper, Total 0.12 u MN4/Ka 0.12 1.0
Nickel, Toctal 0.12 u MG/K@ 0.12 1.0
Lead, Total 0.21 u MG/KG 0.21 1.0
Antimony, Total 0.25 u MG/KG 0.25 1.0
Selenium, Total 0.37 u MG/KO 0.37 1.0
Thallium, Total 0.53 u MG/KO 0.53 1.0
Vanadium, Total 0,06 u MGA/Kg 0.06 1.0
Zine, Total 0.08 u MG/KG 0.08 1.0
BLANK1 99C0290-MB1 Mercury, Total 0.02 u MG/XQ c.02 1.0

00



CLIENT: TNU-HANFORD B935-078

WORK CRDER:

SAMFLE
=xzoaas

-001

SITE ID
EEIIEEEEEEXECSSECIXN

BOWBT2Z

Recra

IRORGANICS ACCURACY REPORT

10985-001-001-9933%-00

LabNet - Lionvillae

SPIKED
ANALYTR SAMPLE
rEosrxmoEexrcz=c—cxzzms xxrsram
Silver, Total 4.1
Arwenie, Total 164
Barium, Total 216
Beryllium, Total k.z
Cadmium, Total 4.2
Chromium, Total 28.0
Copper, Total 33.4
Mercury, Total 0.1i8
Nickal, Total 58.0
Lead, Tectal 43.2
Antimeny, Total 29.1
Selenium, Total 158
Thallium, Total 166
Vanadium, Total 83.9
Zine, Total 71.4

11/09/99

INITIAL
RESULT
EsmpsEx
¢.1u
1.4
54.0
0.11
0.12
10.7
14.0
0.02u
11.1
2.8
0.24u
0.364
0.52u
39.3
31.6

RECRA LOT #: 9909L157

SPIKED
AMOUNT %RECOV

4.4 $3.2
177 31.8
177 91.7

4.4 92.%

4.4 92.6

17.7 97.7
22.1 B7.8

0.17 105.4
44.3 105.9

44.3 91.2
44.3 €5.7
177 89.1
177 93.9

44.3 100.7
44.3 85.8

DILUTICN

FACTCR (SPK)

cxzzsasmxa
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.9
1.¢
1.9
1.0
1.¢
1.¢
1.0
1.0

007



Recra LabNet - Lionville

INCRGANICS PRECISICN REPORT 11/0%/9%

CLIENT: TNU-HANFORD B95-078 RECRA LOT #: %3(C9L157
WORK ORDER: 10985-001-041-39999-00

INITIAL DILUTION
SAMPLE SITE ID ANALYTE RESULT REPLICATE RFD "FACTOR {REP)
cxxmzmm FIEAEFCOEICEEEENS@NY CEEEEEEEEEEssSsrassseatE ASANSEEE SESEAIENE IEOESES Enmmcmmmmmm

-CC1REP BOWBT2 Silver, Total 9.3 u t.90%u nC 1.0

Armenic, Total 1.4 1.4 0.00 1.0

Barium, Total 4.0 49 .8 8.1 1.0

Beryllium, Total 0.11 0.1 12.7 1.0

Cadmium, Total 0.12 0.08 48.2 1.0

Chromium, Total 10.7 7.5 35.2 1.0

Copper, Total 14.0 11.7 17.9 1.0

Mercury, Total 0.02u 0.02u NC 1.0

Nickel, Total 11.1 7.2 42.6 1.0

Lead, Total 2.8 2.4 15.4 1.0

Antimony, Total 0.24u 0.23u NC 1.0

Selenium, Total 0.36u 0.34u NC 1.0

Thallium, Total 0.52u 0.4%u NC 1.0

Vanadium, Total 39.3 38.5 2.1 1.0

Zine, Total 31.6 31.8 0.63 1.0
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CLIENT: TNU-HANFORD BS55-078
WORK ORDER:

SAMPLE
xozxwmm

LCS1

LCs1

SITE ID

$9L0674-LC1

39C0230-LC1

Recra LabNet - Licnville

106985-001-001-9959-00

ANRLYTE

T rOSEEEREIECEEEmEERS

Silver, LCS
Arsenic, LCS
Barium, LCS
Beryllium, LCS
Cadmium, LCS
Chrenium, LCS
Copper, LCS
Nickel, LCS
Lead, LCS
Antimony, LCS
Selenium, LCS
Thallium, LCS
Vanadium, LCS

Zine, LCS

Mercury, LCS

INORGANICS LABORATORY CONTROL STANDARDS REPCORT

SPIKED
SAMPLE
mmsuum
48.8
952
500
24.3
24.2
50.8
126
195
242
292
921
974
259
95.2

RECRA LOT #:

SPIKED
AMOUNT
sasxmx
50.0¢
1009
500
2.0
25.0
50.0
125
200
250
3900
1000
1c00
250
100

11/09/99

9909L157

UNITS  XRECOV

swammn omzm=x

MG /K 97.6
Ma/Xaq 95.2
M3 /X3 100.0
Ma/Ka 97.2
Ma/Ka 96.8
MG /K3 101.6
MG /KG 100.7
MG/KG 97 .4
MAa/KG 96.8
MG/KQ 97.2
Ma/KG 92.1
Ma/Ka 97.4
M3 /KG 103.4
M3 /KA 85.2
Ma /K3 102.5
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Recra LabNet - Lionville Laboratory
INCRGANIC ANALYTICAL DATA PACKAGE FOR
TNU-HANFORD B95-078

DATE RECEIVED: 09/22/99 RFW LOT # :9909L157
CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTICN EXTR/PREP ANALYSIS
BOWBT2

SILVER, TCTAL 00l S 59L0674 09/20/99 10/04/99% 10/15/99
SILVER, TOTAL 001 REP S 99L0s74 09/20/98 10/04/99 10/15/99
SILVER, TOTAL 001 MS S 59L0674 09/20/98% 10/04/99 10/15/99
ARSENIC, TOTAL 001 S 99L0674 09/20/99 10/04/99 10/15/99
ARSENIC, TOTAL 001 REP 5 935L0674 09/20/99 10/04/99 10/15/99
ARSENIC, TCTAL 001 M3 S 93%L0674 09/20/99 10/04/99 10/15/99
BARIUM, TOTAL 00l 8§ 99L0674 09/20/%% 10/04/9% 10/15/9%
BARIUM, TOTAL 001 REP S 99%L0674 09/20/99 10/04/99 10/15/99
BARIUM, TOTAL 001 MS S 99L0674 09/20/99 10/04/99 10/15/99
BERYLLIUM, TOTAL ool S 99%L0c674 09/20/99 10/04/99 10/15/9%
BERYLLIUM, TOTAL 001 REP S 99L0674 08/20/99 10/04/99 10/15/99
BERYLLIUM, TOTAL 001 MS S 99L0674 09/20/9% 10/04/99 10/15/99
CapMIUM, TOTAL 001 5 93L0674 09/20/9% 10/04/99 10/15/99
CADMIUM, TOTAL 001 REP 5 95L0674 09/20/99 10/04/99 10/15/99
CADMIUM, TOTAL 001 MS S 99L0674 03/20/9% 10/04/99 10/15/99
CHROMIUM, TOTAL 0ol S 99L0674 09/20/99% 10/04/9% 10/15/8%
CHROMIUM, TOTAL 001 REP S5 95L0674 09/20/99 10/04/99 10/15/99
CHRCMIUM, TOTAL 001 Ms S 9%L0674 09/20/99 10/04/99 10/15/99
COPPER, TOTAL 001 § 9910674 0%/20/99 10/04/99 10/15/9%
COPPER, TOTAL 001 REP S 9910674 09/20/99 10/04/99% 10/15/99
COPPER, TOTAL 001 MSs S 99L0674 0%/20/99 10/04/99 10/15/99%
MERCURY, TOTAL 001 § 98C0290 09/20/99 10/06/95 10/07/99
MERCURY, TQTAL 001 REP 5 93C0250 09/20/99 10/06/99 10/07/99
MERCURY, TCTAL 001 MS S 95C0290 09/20/99 10/06/99 10/07/9%
NICKEL, TOTAL 001 S 99%L0674 08/20/99 10/04/99 10/15/99
NICKEL, TOTAL 001 REP S 59L0674 09/20/99 10/04/99 10/15/99
NICKEL, TOTAL 001 Ms S 939L0674 09/20/9% 10/04/99 10/15/99
LEAD, TOTAL 001 S 99L0674 09/20/99 10/04/99 10/15/99
LEAD, TOTAL 001 REP S 93L0674 09/20/99 10/04/99 10/15/99
LEAD, TOTAL 001 MS 5 99L0674 09/20/99 10/04/99 10/15/%9
ANTIMONY, TOTAL 001 S5 99L0674 09/20/99 10/04/99 10/15/9%9
ANTIMONY, TOTAL 001 REP 5 93L0674 09/20/99 10/04/99 10/15/%9%
ANTIMONY, TOTAL 001 MS 5 99L0674 09/20/9% 10/04/99 10/15/99
SELENIUM, TOTAL ool S 95L0674 09/20/99 10/04/9% 10/15/99
SELENIUM, TOTAL 001 REP S 95L0674 09/20/9% 10/04/99 10/15/99
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Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR
TNU-HANFORD B99%-078

DATE RECEIVED: 09/22/99 RFW LOT # :9509L157
CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
SELENIUM, TOTAL 001 MS S 99L0674 09/20/99 10/04/9% 10/15/9%
THALLIUM, TOTAL 001 8 99L0674 09/20/9% 10/04/99 10/15/9%
THALLIUM, TOTAL 001 REP S 99L0674 09/20/99 10/04/99 10/15/99
THALLIUM, TOTAL 001 MS 5 99%L0674 09/20/9¢% 10/04/99 10/15/99
VANADIUM, TOTAL 001 S 9%L0D&74  09/20/99 10/04/99 10/15/59
VANADIUM, TOTAL 00l REP S 93L0674 09/20/9% 10/04/99 10/15/9%
VANADIUM, TOTAL 001 M8 S 95L0674 09/20/9% 10/04/99 10/15/99
ZINC, TOTAL ool S 99L0674 09/20/9% 10/04/99 10/15/9%
ZINC, TOTAL 001 REP S 99L0674 08/20/99 10/04/99 10/15/99
ZINC, TOTAL 001 Ms S 95L0&74 09/20/99 10/04/99 10/15/99
BOWBT1

SILVER, TOTAL 002 8 93L0674 09/20/9% 10/04/99 10/15/9%9
ARSENIC, TOTAL 002 § 98L0674 09/20/99 10/04/99 10/15/99
BARIUM, TOTAL 002 S 99L0674 05/20/99 10/04/99 10/15/99
BERYLLIUM, TOTAL 00z S 99L0674 09/20/99 10/04/9% 10/15/99
CADMIUM, TOTAL 002 S 99L06c74 09/20/99 10/04/99 10/15/99
CHROMIUM, TOTAL 002 S5 99L0674 08/20/99 10/04/99 10/15/99
COPPER, TOTAL 002 & 99L0674 05/20/99 10/04/99 10/15/99
MERCURY, TOTAL oo2 S 99C029Q 05/20/99 10/06/99% 10/07/99
NICKEL, TOTAL o0z S5 99L0674 09/20/99 10/04/99 10/15/99
LEAD, TOTAL 002 § 99L0674 09/20/99 10/04/99 10/15/99
ANTIMONY, TOTAL 002 5 9S%L0674 09/20/99 10/04/99 10/15/99
SELENIUM, TOTAL 002 5 939L0674 09/20/99 10/04/9% 10/15/9%
THALLIUM, TOTAL 002 5 99L0674 09/20/99 10/04/99 10/15/99
VANADIUM, TOTAL 002 S 99L0674 08/20/99 10/04/99 10/15/99
ZINC, TOTAL 002 S 99L0674 09/20/99 10/04/99 10/15/99

LAB QC:

SILVER LABORATORY LC1 BS S 99L0674 N/A 10/04/99 10/15/99
SILVER, TOTAL MELl 5 99L0674 N/A 10/04/99% 10/15/99
ARSENIC LABORATORY LCl1 BS 8 99L0674 N/A 10/04/99 10/15/99
ARSENIC, TOTAL MB1 S 99L0674 N/A 10/04/99 10/15/99
BARIUM LABORATORY LC1 BS £ 95L0674 N/A 10/04/99 10/15/99
BARIUM, TOTAL MB1 S 99L0674 N/A 10/04/99 10/15/99
BERYLLIUM LABORATORY LC1 BS S 995L0674 N/A 10/04/99 10/15/99
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Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR
TNU-HANFORD BS9-078

DATE RECEIVED: 09/22/99 RFW LOT # :9909L157

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/FREP ANALYSIS
BERYLLIUM, TOTAL MB1 S 99L0674 N/A 10/04/99 10/15/99
CADMIUM LABORATORY LC1 BS S 99L0674 N/A 10/04/99 10/15/99
CADMIUM, TOTAL MB1 S5 99L0674 N/A 10/04/99 10/15/99
CHROMIUM LABORATORY LC1 BS S 99L0674 N/A 10/04/99 10/15/99
CHROMIUM, TOTAL MB1l S 99L0674 N/A 10/04/99 10/15/99
COPPER LABORATORY LC1 BS S 99L0674 N/A 10/04/99 10/15/99
COPPER, TOTAL MB1 S 99%L0674 N/A 10/04/95% 10/15/99
MERCURY LABORATORY LC1 BS & 98C0250 N/A 10/06/99 10/07/99
MERCURY, TOTAL MBE1 S 99C0290 N/A 10/06/99 10/07/599
NICKEL LABORATORY LC1 BS S 93L0674 N/A 10/04/99 10/15/98
NICKEL, TOTAL MB1 8§ 99%L0674 N/A 10/04/99 10/15/99
LEAD LABORATORY LCl BS S S9L0674 N/A 10/04/99 10/15/99
LEAD, TOTAL MB1l S S9L0674 N/A 10/04/99 10/15/99
ANTIMONY LABORATORY LC1 B3 S 99L0674 N/A 10/04/99 10/15/99
ANTIMONY, TOTAL MB1 S 99L0674 N/A 10/04/99 10/15/99
SELENIUM LABORATORY LC1l BS S 99L0674 N/A 10/04/99 10/15/99
SELENIUM, TOTAL MB1 S 99L0674 N/A 10/04/99 10/15/99
THALLIUM LABORATORY LC1 BS S 99L0&74 N/A 10/04/99 10/15/99
THALLIUM, TOTAL MB1 S 99L0674 N/A 10/04/99 106/15/99
VANADIUM LABORATORY LC1 BS S 99L0D674 N/A 10/04/99 10/15/9%9
VANADIUM, TOTAL MB1 S 99L0674 N/A 10/04/99 10/15/99
ZINC LABORATORY LCl BS S 99L0674 N/A 10/04/89 10/15/99
ZINC, TOTAL MB1 5 99L0OE74 N/A 10/04/99 10/15/99



iV

Custody Transfer Record/Lab Work Request rage | o |

RECRA LabNet Use Only X RECRA
I LabNet
QqoaLi\s} n ] ) FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS @ A L
cient__ T NU - Hantord  B4-038 Refrigerator # AR E lr E ‘
Est. Final Proj. Sampling Date #Type Container L’qu.'d - f ; -
Project # _/ SRS~ OB )10 - AT~V Solig loa ! ) \ \ " |
Liquid
Project Contact/Phone # Volume J ‘
RECRA Project Manager o | Solid_| L0 1 S - i
Preservatives
ac '_Maé& Del _'M— TAT 30 /ﬁﬂ//é ORGANIC INCRG |
Date Rec'd _1: H3 -] Date Due /0’/22,/‘24 e tesep — P g % ié:s E a T E z
Account # > ; Z
1 \@3 RECRA LabNet Use Only 3
MATRIX Mg‘(r:lx 5} N l ———y o
CODES: ate TQ .
8- Soi ngb Client ID/Description Ct}c‘),s)en Matrlx Co[I::e:ﬂed CO.II'Iien:;t!ed 3 03}3 ‘3 g’ % §§§§§ 3\ \\SWD( \@3&7
SE - Sedime
50 Soid %@@ 3 % LI = \Q/L’D .‘I\?ﬁk
5L - Sludge MS | MSD "1 ‘ / J ‘/ \/ . ‘/
ol o o] BOWBT S oog o [X IX X1 X X , A
bs. b 202l BOL BT\ L | L A0 XX x| X X/ /Y
Solid
OL- D(r,xIJms
Liquids !
L- EP/TCLP
Leachate
Wl - Wipa
X - Qther
F- Fsh  |JI—orov~t - - 1T "T" 1 [ - '
11/3/99 i 3
5B and TL added 1o all metals :
sampies per client
!
: I I [ |
DATE/REVISIONS: RECRA LabNst Use Only
Special Instructions: i = P
' Samples were:
Aag# #4675 L ANy ¥y 20, 102G Hey VoL e Dreon
W %@%5 QZ/K/&{ m W @@c Airbil #L rf’)alc.lli':ab n on Oa;:er
) Is or
ry ‘0/ GS-C - , Q/LMQ/}Z&(? IMM 2) Ambient or 3) Presentfn Sample
COMPOSITE ’ ! Y 3) ReceivpgimGood or N
5. Conditio r N
WASTE O ictin Gl | pamm S5
6. ¢ £ rims t Properly Ppesarved
COC R ord Present
Relinquished Recelved Date Time Relinquished Received Date Timea Discrepancies Betwean ' Aor. N Upon . Aot
by by Samples Labels and @ 5) Received Within \Qj, N
COC Record? ¥ or| Hoelding 5 Cooler
54@& w O‘/&&[‘H DHUST] OR‘G\NM‘ NOTES: @ or N Yo
J h=WRITTEN K435 195230610




RECRGER#) J=2e-75

AQ902063

T I
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Chemical and Environmental Measurement Information

Recra LabNet Philadelphia
Analytical Report

Client : TNU-HANFORD B99-078 W.0. #: 10985-001-001-9999-00
RFW# : 9909L157 Date Received: (09-22-99

SDG# : H0539
SAF# : B99-078
INORGANIC CASE NARRATIVE

1. This narrative covers the analyses of 2 soil samples.

2. The samples were prepared and analyzed in accordance with the methods indicated on
the attached glossary.

3. Sample holding times as required by the method and/or contract were met with the
exception of Sulfide analysis.

4, The cooler temperature was recorded on the chain-of-custody.
5. The method blanks were within method criteria.
6. The Laboratory Control Samples (LCS) were within the laboratory control limits. The

duplicate LCS were within the 20% Relative Percent Difference (RPD) control limit.

7. The matrix spike recoveries were within the 75-125% control limits. The matrix spike
duplicates were within the 20% RPD control limit.

8. The replicate analyses were within the 20% Relative Percent Difference (RPD) control
limit.
9. Results for solid samples are reported on a dry weight basis.

CQJ"\ ‘E,‘/
J. Michael Taylor
Vice President

Philadelphia Analytical Laboratory

njp\i09-157

“The resubts presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage, All pages of this report are
integral parts of the analytical data. Therefore, this report should only be reproduced in its entirety of 14 pages.

208 Welsh Pool Road « Lionville, PA 19341-1333 « (610) 280-3000 « Fax (610) 280-3041 Vit Ul



Recra LabNet Philadelphia

WET CHEMISTRY

METHODS GLOSSARY FOR SOIL/SOLIDS SAMPLE ANALYSIS

ASTM SW846 OTHER
% Ash __ D2216-80
% Moisture D2216-80 __ ILMOA4.0 (¢)
% Solids / 22t~ L _ ILMOA4.0 (e)
% Volatile Soilids ___D2216-80
ASTM Extraction in Water __ D3987-81/85
BTU __ D240-87
CEC 9081 ¢
Chromium VI /3060A/7196A
Corrosivity ___ by coupon ___ by pH ___ J110(mod) __ 9045C
Cyanide, Total ~/9010B __ ILMO4.0 (e)
Cyanide, Reactive ___ Section7.3
Halides, Extractable Organic ___9020B __ EPA 600/4/84-008
Halides, Total ___ 9020B __ EPA 600/4/84-008
EP Toxicity ___1310A
Flash Point ___ 1010
Ignitability ___1o10
O1l & Grease ___9071A
Carbon, Total Organic __ 9060 __ Lloyd Kahn (mod)
Oxygne Bomb Prep for Anions ___ D240-87(mod) ___ 5050
Petroleum Hydrocarbons, Total Recoverable %071 __EPA 4181
pH, Sail / s045C
Sulfide, Reactive Section 7.3
Sulfide /9030B(m0d)
Specific Gravity __D1429-76C/ __ D5057-90
Sulfur, Total 5056
Synthetic Prpearation Leach 1312
Paint Filter 9095A
other: ] Gtz ‘ﬂ,bﬁ,cb Method: £/4 353 2
Other: QWM Method £/74 30.3

o\ )
7\Amc «»@ﬁ«i@tl mf&g& Sno.c

L-WI-034/B-06/99



Recra LabNet Philadelphia
METHOD REFERENCES AND DATA QUALIFIERS

DATA QUALIFIERS

U= Indicates that the parameter was not detected at or above the reported imit. The
associated numerical value is the sample detection limit.

* —

Indicates that the original sample result is greater than 4x the spike amount added.

ABBREVIATIONS

MB = Method or Preparation Blank.
MS = Matrix Spike.

MSD = Matrix Spike Duplicate.

REP = Sample Replicate

LC = Laboratory Control Sample.
NC = Not calculated.

A suffix of -R, -8, or -T following these codes indicate a replicate, spike or sample duplicate
analysis respectively.

ANALYTICAL WET CHEMISTRY METHODS

1. ASTM Standard Methods.

2. USEPA Methods for Chemical Analysis of Water and Wastes (USEPA 600/4-79-020).

3. Test Methods for Evaluating Solid Waste (USEPA SW-846).

a. Standard Methods for the Examination of Water and Waste, 16 ed, (1983).

b. Standard Methods for the Examination of Water and Waste, 17 ed, {1989)/18ed
(1992).

c. Method of Soil Analysis, Part 1, Physical and Mineralogical Methods, 2nd ed,
(1986),

d. Method of Soil Analysis, Part 2, Chemical and Microbiological Properties, Am. Soc.
Agron., Madison, W1 (1965).

e. USEPA Contract Laboratory Program, Statement of Work for Inorganic Analysis.

f. Code of Federal Regulations.

L-WI-034/D-6/99



Recra LabNet - Lionville

INCRGANICS DATA SUMMARY REPORT 12/31/99

CLIENT: TNU-HANFORD B99-078 RECRA LOT #: 99%09L157
WORK. ORDER: 10985-001-001-9999-00
REPORTING DILUTION
SAMPLE SITE ID ANALYTE RESULT UNITS  LIMIT FACTOR
cazzaxx S===cTrm====ssz===== =E&ICEESSmSSSSrrESSoEmE Exccccxm Fmra=== ssssscEsEx [ —
-001 BOWBT2 % Solids 95.8 % 0.01 1.0
Chloride by IC 2.2 MG/KG 1.3 1.0
Fluoride by IC 2.6 u MG/KG 2.6 1.0
Nitrite by IC 1.3 u MG/KG 1.3 1.0
Nitrate by IC 1.3 u MG/KG 1.3 1.0
Cyanide, Total 0.52 u MG/KG 0.52 1.0
Fhosphate by IC 1.3 u MG/KG 1.3 1.¢c
Chromium VI 0.42 w MG/KG 0.42 1.0
Sulfate by IC 30.5 MG/KG 1.3 1.0
Nitrate Nitrite 0.21 u MG/KG 0.21 1.0
Ammonia, as N 1.3 u MG/KG 1.3 1.0
pH 7.8 50IL PH 0.01 1.0
sulfide 3.8 MG/KG 1.0 1.0
~-002 BOWET1 % Solids 95.6 % 0.01 .
Chloride by IC 2.5 MG/KG 1.3
Fluoride by IC 2.6 u MG/KG 2.6
Nitrite by IC 1.3 u MG/KG 3.3
Nitrate by IC 1.3 u MG/KG 1.3
Cyanide, Total 0.52 u MG/KG 0.52 1.0
Phocephate by IC 1.3 u MG/KG 1.3 1.0
Chromium VI 0.42 u MG/KG 0.42 1.0
Sulfate by IC .0 MG/KG 2.6 2.0
Nitrate Nitrite 0.21 u MG/KG 0.21
Anmonia, as N 1.3 u MG/KG 1.3
pH 8.7 scIL PH 0.01

Sulfide 1.0 u MG/KG 1.0 1.0



Recra LabNet - Licnville

INORGANICS METHOD BLANK DATA SUMMARY PAGE 12/21/99

CLIENT: TNU-HANFQORD E995-078 RECRA LOT #: 9$509L157
WORK ORDBR: 10985-001-001-9993%-00
REPORTING DILUTICN
SAMPLE SITE 1D ANALYTB RESULT UNITS LIMIT FACTCR
z=zzaxw roE===-ET===-Z&EEETE CoCIFEeNRmE====s==s=z====& rr-czxxm E=Ermss EsaEzoazas FrzEmmm=
BLANK10Q 93LICO83-MBLl Chloride by IC 1.2 u MG/KG 1.2 1.0
Flucride by IC 2.5 u MG/KG 2. 1.0
Nitrite by IC 1.2 u MG/KG 1.2 1.0
Nitrate by IC 1.2 u MG/KG 1.2 1.0
Phosphate by IC 1.2 u MG/KG 1.2 1.0
BLANK1O0 S9LC110B-MEL Cyanide, Total 0.50 u MG/KG 0.50 1.0
BLANK1O 99LVIOEB-MBL Chromium VI 0.40 u MG/KG 0.40 1.0
BLANK1D 99LICAB3-MB1 Sulfate by IC 1.2 u MG/KG 1.2 1.9
BLAMK10 95LN3D47-MB1 Nitrate Nitrite 0.20 u MG/KG D.20 1.0
BLANK10 95 LANASS -MB1 Nitrate Nitrite 0.20 u MG/KG 0.20 1.0
BLANK1Q 99LAMO3B-MBl Ammonia, as N 1.2 u MG/KG 1.2 1.0
BELANK1O 951.AMOS0-MB1 Ammonia, as N 1.2 u MG/KG 1.2 1.0
BLANK10 $9LSDOS0-MBY Sulfide 1.0 u MG/KG 1.0 1.0

BLANK10 99LSDGEL1-MBL Sulfide 1.0 u MG/KG 1.0 1.0



Rerra LabNet

INORGANICS ACCURACY REPORT 12/31/9%

RECRA LOT #:

- Lionville

CLIENT: TNU-HANFCRD B9%-D78
WORK ORDEBR: 10985-001-001-9%995-00
SAMPLE SITE 1D

==r==== rzz=============
-001 BOWBT2

~002 BOWBT1

BLANK1O 99LICC83 -MB1
BLANK10O 95LVIDERB-MB1
BLANK10 99LICAB3-MB1
BLANK1GC SSLN3D47-MB1
BLANK10 S9LANASS -MB1
BLANK10 99LAMO38-MB1l
BLANKL1O 99LAMOSO-MBL
BLANK10 99LSDOS0-MB1

SPIKED INITIAL
ANALYTE SAMPLE RESULT
mmmprczsccEEsccorE===xm ce==xmm ===sass
Chloride by IC 25.3 2.2
Chleoride by IC MSD 27.9 2.2
Fluoride by IC 52.3 0.36
Fluoride by IC MSD 5&.5 0.36
Nitrite by IC 24 1.3 u
Nitrite by IC M3D 26 1.3 u
Nitrate by 1IC 24 1.3 v
Nitrate by IC MSD 26 1.3 u
Cyanide, Total 5.1 0.52u
Phosphate by IC 24.6 1.3 u
Phoephate by IC MSD 27.0 1.3 u
Sulfate by IC £5.2 30.5
Sulfate by IC MSD 59.0 30.5
Nitrate Nitrite 5.1 0.21u
Ammonia, as N 102 1.3 u
Soluble Chromium VI 4.0 0.42u
Inascluble Chromium VI 1120 0.42u
Sulfide 384 0.0
Chlcoride by IC 23.6 1.2 u
Flucride by IC 52 .4 2.5 u
Nitrite by IC 24 1.2 u
Nitrate by IC 24 1.2 u
Phoophate by IC 25.1 1.2 u
Soluble Chromium VI 4.0 ¢.40u
Insoluble Chromium VI 1189 0.40u
Sulfate by IC 23,5 1.2 u
Nitrate Nitrite 5.0 0.20u
Nitrate Nitrite MSD 5.1 0.20u
Nitrate Ritrite 4.9 0.20u
Nitrace Nitrite MSD 5.0 0.20u
Ammonia, as N 48,6 1.2 u
Ammonia, as N MSD 51.0 1.2 u
Ammonia, as N 49.5 1.2 u
Ammonia, as N MSD 50.2 1.2 u
Sulfide 5.3 1.0 u
Sulfide MSD %.5 1.8 u

9909L157

SFIKED
AMOQUNT SRECOV

TEEEE
26
26

52.
52.

26
26
2€
26

5.
26.
26.
26.
26.

5.

1c3

1180
392

25,

.1
.1
2
2

O H M RN

o

50.0

25
25

25.0

1160

25.

50

50.

50.

v v

(=]

v v O 0 oo o o o 0 o0

48.5
98.7
99.5
107.5
91.3
ici.2
93.6
101.5
97.4
94 .4
103.4
4.4
los.1
103.2
98.5
$7.5
95.3
97.8
94.5
104.8
97.8
85.8
100.5
35.%
101.3
93.9
1¢1.9
102.6
58.4
100.8
97.2
102.C
99.0
10¢.5
93.9
56.0

DILUTION

FACTOR (SPK)

Epas=xkSom
l.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

100
1.0
1.9
1.0
1.0
1.0
1.0
1.9
100

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
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CLIENT: TNU-HANFORD B99-078

Recra LabNet - Lionville

INORGANICS ACCURACY REPORT 12/31/99

WORK ORDER: 10585-001-001-9555-00

SAMPLE SITE 1D

==zrmmx CZErrESR-zzAECI===EREE

BLANK1O 99LSD0G1-MB1

ANALYTE
E=zz#ARoo==ssschpE====@

sulfide

RECRA LOT #: 9909L157

SPIKED

INITIAL SPIKED
SAMPLE RESULT AMOUNT SRECOQV
==zrzaw czzksea CeEEmE ACTmmms
9.4 1.0 u 10.¢ 54.0

DILUTION
FACTCR {SPK)

EETEEETEwa.

1.¢

-1



CLIENT: TNU-HANFORD B959-078

INORGANICS

Recra LabNet - Lionville

ANALYTB
ExmrErESEmsgrxEassoxam
Chloride by IC
Fluoride by IC
Nitrite by IC
Nitrate by IC
Phogphate by IC
sulfate by IC
Nitrate Nitrite
Nitrate Nitrite
Ammonia, as N

Ammonia, as N

WORK ORDEBR: 10285-001-001-995%%5-00
SAMPLE SITE ID

rEpr===N ErzEsf&DR=ozc=xxkigamx
-001 BOWBT2

BLANK1Q $5LN3D47-MB1

BLANK10 99LANASS-ME1

BLANK1OG 95LAMO3B-MB1l

BLANK10O S$9LAMOSO~-MB1

BLANKL1O 99LSDOS0-MEL

Sulfide

SPIXKE#1 SPIKBR2

ARECOV
mex=nw
88.5
%8.5
91.3
93,6
94.4
94.4
10i.0
98.4
97.2
99.0
93.9

DUPLICATE SPIKE REPORT 12/31/99

RECRA LOT #:

ARECOV
===xRE
98.7
107.8
101.2
101.5
102.4
i08.1
102.6
100.8
102.0
100.5
96.0

ADIFF

=xammE
10.9
7.8
10.3
8.0
2.1
14.4
1.6
2.4
4.8
1.5
2.1

99C0%L157

08



CLIENT: TNU-HANFORD B99%-078
10585-001-0C1-5999-00

WORK CRDER:
SAMPLE SITE 1D
rxrxzamx

-001REP BOWBT2
-COZREBP BOWBTL

FEEETXXIEC=SEEES=mE=x

Recra LabNet

- Lionville

INORGANICS PRECISION REBORT

ANALYTE
ARECSTaRCESS—ssECT==saB
Chloride by IC
Fluoride by 1IC
Nitrite by IC
Nitrate by 1C
Cyanide, Total
Phosphate by IC
Sulfate by IC
Nitrate Nitrite
Ammonia, as N
pH

% Solids
Chromium VI
sulfide

12731799

INITIAL
RESULT

=zus
4
2
1
1

0.

1
ao
0
1
7
S5
0
1

Emm=
.2

.6 u
.3 u
.32 u
S2u
3w
.5

.21u
3 u
.9

.6

42u
.Cu

RECRA LOT #:

REPLICATE RPD

FE=aShaxs ETrsaENE

2.2
2.6 u
1.3 u
1.3 u
0.52u
1.3 u
29.6
0.21u
1.3 u
8.1
92.8
0.42u
1.0 u

5909L157

2.1
NC
NC
NC
NC
NC

3.0
HC
HNC

2.5

3.0
NC
NC

DILUTION

FACTCR (REP)

FexzcszsEm=
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.9
1.0
1.0
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Recra LabNet - Lionville

INORGANICS LABORATORY CONTROL STANDARDS REPORT 12/31/99

CLIENT: TNU-HANFCRD B&5-078 RECRA LOT #: 9909L157
WORK ORDER: 10%85-001-001-5%995-00

SPIKED SPIKED
SAMPLE SITE ID ANALYTE SAMPLE AMOQUNT UNITS $RECOV

PEZTXEw ERE=ZxFE==z=—gT==x=xznD r====SsmECSCExATEC=STramD EEE Y ) ExmaEm LELETY ] ELTTT ¥

LCsio $8LC110B-LC1 Cyanide, Total LCS 2.3 2.0 MG/KG 11€.0

LCS20 $S9LC110B-LC2 Cyanide, Total LCS 10 10 MG/KG 100.1



Recra LabNet - Lionville Labcratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD B99-078

DATE RECEIVED: 09/22/99 RFW LOT # :9909L157
CLIENT ID /ANALYSIS RFW # MTY PREP # COLLECTION EXTR/PREP ANALYSIS
BOWBTZ

% SOLIDS 001 S 99L%S125 09/20/99 09/22/99 09/23/99
CHLORIDE BY IC 001 S 99LIC083 08/20/99 10/04/99 10/04/99
CELCRIDE BY IC 001 REP S 99LIC083 09/20/99 10/04/99 10/04/99
CHLORIDE BY IC 001 M3 $ 99LIC083 09/20/99 10/04/99 10/04/99
CELCORIDE BY IC 001 MSD S 99LIC083 09/20/99 10/04/99 10/64/99
FLUCORIDE BY IC 001 S 99LICO083 09/20/99 10/04/99 10/04/99
FLUCRIDE BY IC 001 REP $ S9LICO83 0%/20/99 10/04/99 10/04/99
FLUORIDE BY IC 001 MS S 93LIC083 (©9/20/9% 10/04/99 10/04/99
FLUORIDE BY IC 001 MSD § 99LIC083 0%/20/99 1G6/04/99 10/04/99
NITRITE BY IC 001 S 99LICO083 (9/20/9% 10/04/99 10/04/99
NITRITE BY IC 001 REP S 9SLICOB83 09/20/99 10/04/99 10/04/99
NITRITE BY IC 001 MS 8 99LIC083 09/20/99 10/04/99 10/04/99
NITRITE BY IC 001 MSD 5 99%LICO0B3 09/20/99 10/04/99 10/04/99
NITRATE BY IC 001 S 99LICOB3 09/20/99 10/04/99 10/04/99
NITRATE BY IC 001 REP S 9%LIC0B3 09/20/99 10/04/99 10/04/99
NITRATE BY IC 001 MS 8§ 99LICO83 (9/20/99 10/04/99 10/04/99
NITRATE BY IC 001 MSD 5 99LICO83 09/20/99 10/04/99 10/04/99
TOTAL CYANIDE 001 S 9SLC110B 09/20/99 09/30/99 10/04/99
TOTAL CYANIDE 001 REP S 99LCLlI0B 09/20/99 09/30/99 106/04/99
TOTAL CYANIDE 001 MS S 99LC110B 09/20/99 09/30/99 10/04/99
PHOSPHATE BY IC 001 S 99LICO0O83 09/20/99 10/04/99 10/04/99
PHOSPHATE RY IC 001 REP $ 99LICC83 09/20/99 10/04/99 10/04/99
PHEOSPHATE BY IC 001 MS S 9SLICO0OB3 09/20/99 10/04/99 10/04/99
PHOSPEATE BY IC 001 MSD S 99LIC083 09/20/9% 10/04/99 10/04/99
CHROMIUM VI 001 5§ ©99LVIDEB 09/20/99 10/05/99 10/D5/99
SULFATE BY IC 001 S 99LICAB3 (09/20/99 10/04/99 10/04/99
SULFATE BY IC 001 REP S 99LICAB3 09/20/99 10/04/99 10/04/99
SULFATE BY IC 001 MS S 9SLICAB3 (09/20/99 10/04/99 10/04/99
SULFATE BY IC 001 MSD S 939LICA83 09/20/99 10/04/99 10/04/99
NITRATE NITRITE 001 S 99LN3D4a7 09720799 09/30/99 10/01/99
NITRATE NITRITE 001 REP S 99LANASS (9/20/99 11/17/99 11/18/99
NITRATE NITRITE 001 MS S S99LANASS 09/20/9% 11/17/99 11/18/9%
AMMONIA 001 S 99LAMO38 09/20/99 10/12/99 10/12/9%
AMMONIA 001 REP S 99LAMOS0 09/20/9% 12/28/99 12/29/99
AMMONIA 001 MS S  99LAMOS0 09/20/99 12/28/99 12/29/99

11



Recra LabNet - Licnville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD BS59-078

DATE RECEIVED: 09/22/99 RFW LOT # :9%909L157
CLIENT ID /ANALYSIS RFW # MTX ©PREP # COLLECTION EXTR/PREP ANALYSIS
PH 001 S 99LPH105 09/20/99 10/01/99 10/01/99
PH 001 REP S 9SLPH114 09%/20/99 10/21/99 10/21/99
SULFIDE 001 S 99LSDOS0  09/20/99 09/28/99 09/28/9%
BOWRT1

% SOLIDS 002 S 99L%5125 (9/20/99 09/22/99 09/23/99
% SOLIDS 002 REP S 99L%S125 09/20/99 09/22/99 09/23/99
CHLORIDE BY IC 002 S 93%LIC083 (09/20/99 10/04/99 10/04/99
FLUCRIDE BY IC 002 8 99%LIC0B3 09/20/99 10/04/99 10/04/99
NITRITE BY IC 002 S 93%LIC0B3 09/20/99 10/04/99 10/04/99
NITRATE BY IC 002 § 99LICO0B3 09/20/99 10/04/99 10/04/99
TOTAL CYANIDE 002 S 99LC110B 09/20/99 09/30/99 10/04/99
PHOSPHATE BY IC 002 8 SSLICO83 09/20/99 10/04/99 10/04/99
CHRCMIUM VI 002 S 99LVIC6B 09/20/99 10/05/99 10/05/99
CHROMIUM VI 002 REP S 99LVIOE8 09/20/99 10/05/99 16/05/99
CHRCMIUM VI 002 MS § 99LVI068 09/20/99 10/05/99 10/05/99
CHROMIUM VI 002 MSD S 9SLVIOE8 09/20/99 10/05/99 1C/05/99
SULFATE BY IC 002 S 99LICAB3 05/20/99 10/04/99 10/04/99
NITRATE NITRITE 002 § 98LN3D47 09/20/99 09/30/99 10/01/99
AMMONTIA 002 S 99LAMO38 09/20/99 10/12/99 10/12/99
PH 002 S 99LPH105 09/20/99 10/01/99 10/01/99
SULFIDE 002 $ S9LSDOS0  09/20/99 09/28/99 09/28/99
SULFIDE 002 REP S 99LSDOS0  09/20/99 09/28/99 09/28/99
SULFIDE 002 MS S 99LSD0O51 09/20/99 09/29/99 09/30/99

LAB QC:

CHLORIDE BY IC MB1 § 9%LIC0O83 N/A 10/04/99 10/04/99
CHLORIDE BY IC MB1 BS S 99LICODB3 N/A 10/04/99 10/04/99
FLUCRIDE BY IC MB1 S 99LIC083 N/A 10/04/99 10/04/9%
FLUORIDE BY IC MB1l BS S S9LIC083 N/A 10/04/99 10/04/99
NITRITE BY IC MB1 S 99LICNA3 N/A 10/04/99 10/04/99
NITRITE BY IC MB1 BS S 939LIC(083 N/A 10/04/99 10/04/9%9
NITRATE BY IC MBR1 S 99LICO083 N/A 10/04/99 10/04/99
NITRATE BY IC MB1 BS § 99LICO083 N/A 10/04/99 16/04/99
TOTAL CYANIDE LCI L S 99LC110B N/A 09/30/99 10/04/99
TOTAL CYANIDE LC2Z L S 99LC110B N/A 09/30/99 10/04/99

(]
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Recra LabNet - Lionville Laboratory
INCRGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD B99-078

DATE RECEIVED: 09/22/99 RFW LOT # :9909L157

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
TOTAL CYANIDE MB1 S 9%LC110B N/A 09/30/99 10/04/99
PHOSPHATE RY IC MB1 S 99LICOB3 N/A 10/04/99 10/04/99
PHOSPHATE BY IC ME1l BS S 99LIC083 N/A 10/04/99 10/04/99
CHROMIUM VI MB1 S 99LVINGS N/A 10/05/99 10/05/99
CHROMIUM VI MB1 BS § 99LVI0E8 N/A 10/05/99 10/05/99
CHROMIUM VI MRl BSD S 99LVIOES N/A 10/05/799 10/05/99
SULFATE BY IC MB1 S 99LICAB3 N/A 10/04/99 10/04/99
SULFATE BY IC MR1 BS S S9LICAS83 N/A 10/04/99 10/04/99
NITRATE NITRITE MB1 S 99LN3D47 N/A 09/30/99 10/01/99
NITRATE NITRITE ME1 BS S 9SLN3D47 N/n 09/30/99 10/01/99
NITRATE NITRITE MB1 BSD S 99LN3D47 N/A 09/30/99 10/01/99
NITRATE NITRITE MB1 8 99LANASS N/A 11/17/99 11/18/99
NITRATE NITRITE ME1 BS S 99LANASS N/A 11/17/99 11/18/99
NITRATE NITRITE ME1 BSD S 99LANASS N/A 11/17/99 11/18/99
AMMONIA MB1 S 59LAMG38 N/A 16/12/99 10/12/99
AMMONIA MB1 BS S 99LAMO3SB N/B 10/12/99 10/12/99
AMMONTIA MB1 BSD S 99LAM0O3B N/B 10/12/99 10/12/99
AMMONTA MB1 S 99LAMOSO N/A 12/28/99 12/29/99
AMMONIA MB1 BS S 99LAMOS0 N/A 12/28/99 12/29/99
AMMONIA MB1 BSD S  99LAMOS0 N/A 12/28/99 12/2%/99
SULFIDE MB1 S 99LSDOSO N/A 09/28/99 09/28/99
SULFIDE MB1 BS S 93LSD050 N/A 09/28/99 09/28/99
SULFIDE MB1 BSD S 99LSD0OSO N/B 09/28/99 09/28/99
SULFIDE MB1 £ 99L3D051 N/A 09/29/99 09/30/99
SULFIDE MBl BS S 99LSDOS1 N/A 09/29/99 09/30/99

i
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